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Manich Exhibition. 





APPLICATIONS OF ELECTRICITY TO THE LIGHT- 
ING OF SCHOOLS OF DESIGN, MUSEUMS AND 
ARTISTIC COLLECTIONS. 

The old capital of Bavaria, so celebrated 
for her schools of painting and sculpture, 
and immense artistical riches, in her first 
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| ing passed several years of his youth in 
|Italy, brought back with him a very well 
marked taste fur arts; from the very begin- 
ning of his reign he took care te give his 
capital an aspect of grandeur and elegance 
which already commanded the admiration of 
all the strangers. The sovereigns of the last 
century, and King Louis particularly, also 
continued with ardor the construction of 
cathedrals, palaces and museums, and al- 
ready under Joseph Maximilian IV. the plan 
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| world, and have attracted into that centre so 
well fitted to entertain the sacred fire of art, 
a multitude of workers, a few of whom have 
acquired great celebrity. 

Under the successor of Louis I., who was 
his eldest son, Maximilian II., they began 
the erection of the vast Grain Exchange and 
the Crystal Palace, intended for exhibitions, 
the Railway Depot, the Winter Garden, the 
Physiological Institute, Maximilian street, 
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one of the most beautiful streets of Munich, 
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pieces of the masters at much more con- 
venient times and without being restricted, 
as it has been until now, by the duration, so 
variable, of the daylight. 

Consequently, from the first beginning of 
the installation of the diverse parts of the 
Crystal Palace for the opening of electricity 
exhibition several rooms had been reserved 
to show the applications of the electric light 
to artistical productions. One gallery of 
paintings, one model of school of design, one 
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electro-technical exhibition could not fail to 
reserve a large place for the application of 
the new lighting processes in the sundry 
manifestations of art. 

It is generally known that Munich, from 
its very foundation by Henry-the-Lion in 
1158, saw arising one after another diverse 
monuments which seem to have been con- 
structed for an immense city, though its pop- 
ulation does not amount at present to over two 
hundred thousand inhabitants all told, in- 
cluding the population of its suburbs. It is 
mainly about the seventeenth century, dur- 
ing the reign of Maximilian I., that its 
artistical reputation began; that prince hav- 
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of Maximilian suburb was conceived, which 
has since become the new city, and in which 
nearly all the grand modern buildings are 
gathered. From 1825 to 1848, under the 
reign of King Louis, the most of those edi- 
fices were constructed; we can admire under 
different points of view the new Palace, the 
Church of St. Louis, the Basilic, the Glyp- 
totheca, the Pinacotheca, the Odeon, the 
Library, the University, the Factory of paint- 
ing on glass, the Ruhmes-halle, the Sieges- 
thor, the Isarthor, the Feldherrn-halle, the 
House of Education for Noble Young 
Ladies, &c., nearly all these monuments 
contain collections which are unique in the 





the Government Palace, the National Mu- 
seum, the Maximilianeum. On the 10 hday 
of March, 1864, the King died after a short 
sickness, and left his throne to hisson, Louis 
II., who has continued the noble traditions 
of his ancestors. 

The antecedents of the city of Munich and 
the love of art which she continues to honor 
with such earnestness, were a sure guaranty 
of the efforts which would be made during 
the exhibition of 1882, to show all the ad- 
vantages which can be drawn from electric 
light intelligently applied, either to light in 
the evening the schools of design, or for the 
courses of painting, or else to study master- 





chapel with its effects of carved woodworks, 
its gothic ornaments and accessories of all 
kinds, had been arranged by the committee 
of organization. The gallery of paintings, 
of which we give, Figure A herein, a general 
view, was indebted to Mr. Gedon for the 
favorable disposition it presented; red tapes- 
tries covered all the panels of the large hall, 
and formed a very well appointed ground to 
give relief to the wide golden borders of the 
paintings, and above all to the painted works 
they were surrounding. 

There were for the communications with 
the neighboring rooms three rich doors in 
simile-marble of grand and severe archi- 
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tecture, which harmonized in the best way | 
with the rather dark shades of the general 
decoration; in the centre of the room a large 
rectangular basin, bearing in its centre a 
cusgue or fountain from which a jet of water | 
escapes, as shown per Figure A; green | 
plants and shrubs, decorative figures bor- 
rowed from the plasters collection of the 
University, completed the whole, which the 
intense light of the regwators animated and 
enhanced with an incomparable splendor. 
Nevertheless, such decorations were only 
axcecessory parts, since there were gathered in 
the gallery a series of paintings of the best 
artists of Munich, amongst which we may 
Max, Franz von Lenbach, 
Fritz Aug. Kaulbach, Piglhein, Hermann 
Scheincer, Albert Keller, Joseph Brandt, 
Gedon, Neubert, V. Miller, V. Cramer, who 
had graciously sent their works. The firms 
flumpel-Mayr and Fleishmann, of Munich, 
Lehmann, of Prague, had also placed very 
interesting paintings at the disposal of the 
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committee, 

Unfortunately the lighting of the gallery 
of paintings was not in operation during the 
lirst days of the exhibition, the firm Siemens 
& Halske, of Berlin, having failed to enable 
their representative, Mr. Riedinger, to set his 
apparatuses into operation, the installations 
had been delayed so long that it had become 
impossible to make the necessary experi- 
It was only towards the end of the 
exhibition that the gallery was properly 
lighted with the lamps of Schaeffer, of Goep- 
pingen (Weston). 

Although continuous experiments could 
not be organized in order to appreciate the 
effects of light in the gallery of paintings, 
nevertheless they could reckon the services 
which the new light might render in replac- 
ing daylight, and it was demonstrated that 
ire-lamps could easily supply the place of 
sunlight. Mr. Franz von Lenbach, in his 
studio, placed himself at the disposal of the 
commiltee to prove that it was possible to 
paint by electric light. 

The celebrated painter, at whose studio 
one arc-lamp had been instalied, gave sit- 
tings in painting showing that, by turning 
the luminous rays directly upon the canvas, 
from the left side and backward, one could 
work as well by full daylight; during those 
experiments he finished a portrait and it was 
demonstrated that the models had the same 
fineness of tones as in the works of the same 
author executed in daytime. 

The committee was thusenabled to acquire 
the certitude that by using the arc-lamp of 
Mr. Schuckert, which was used in that essay, 
the most delicate tints could be distinguished 
on the palette and the mixing of any colors 
could be executed to produce all the tones of 
the most delicate carnations. In that studio. 
of limited size and quite filled with sketches 
and studies with colors yet strongly accented, 
the electric light did not appear as it might 
have been expected, of a bluish and cold 
tone, but it was warm like sunlight, mainly 
after remaining in the room for a certain 
length of time. That result then shows dis- 
tinctly the possibility of rendering galleries 
and museums accessible in the evening; that 
would constitute an immense advantage for 
the persons who are engaged in the study of 
drawing and painting, and thereby still more 
activate the art production. 

According to the official report of the 
Munich International Exhibition of Elec- 
tricity, the best methods of obtaining an 
electric light suitable for art galleries would 
be the following, which, for sundry reasons 
could not be experimented upon at the 
Bavarian Crystal Palace. 

The first method was the one which had 
been put forward by Engineer Oscar von 
Miller, after the Jaspar’s system; it could 
not be used because a sufficient amount of 
light had not been placed at his disposal. 

Ile proposed the lighting of the gallery of 
paintings by means of an arc lamp of at least 
19,000 candles, installed in such manner that 
the focus should remain hidden to the eyes 
of the spectators and light the pictures by 
double reflection. A fountain with basins 


ments, 








built in the middle of the room would have 
formed the support of that lamp and its up- 
per part would have been constructed in the 
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shape of a reflector. The light emitted that 
way and the one thrown back by the re- 
flector would have been received and reflected 
by a white and golden ceiling, in which a 
light tint of yellow might have been mixed 
to give a warm tone to the light. It was by 
means of that ceiling that the light would 
back on the walls and 
lower parts of the room. By that method of 
lighting, a very regular light might have 
been obtained, which would have produced 
the eye, ant 


have been thrown 


an agreeable impression on 
which, probably, as diffused light in general 
does, would have produced, a very good 
effect on the pictures. Some preliminary 
experiments made before the exiibition by 
the firm Riedinger, in the presence of several 
artists, at Three-Moors Hall, in Augsbourg, 
have shown, as it was ascertained in the Len- 
bach’s studio, that direct electric light greatly 
increases the effect of pictures 

Another method for the lighting of gal 
Jeries of paintings would have been by con- 
structing a double ceiling in that hall and in- 
stalling in the space between them a certain 
number of reflectors, in the interior of which 
arc-lamps might be piaced. The shape of 
such reflectors is very important, because i 
is known that are lamps especially send their 
cone of light back wards, and reflectors placed 


above such cone would be perfectly useless. 
Then if to light with great in 
tensity the walls of a gallery of paintings, in 
the first place the transversal section of the 
reflector must be placed obliquely to the 
direction of the wall, moreover the profile of 
the section must be so calculated that it will 
embrace the greatest part possible of the cone 
of light. 

That system would procure such an ad- 
vantage that the walls destined to receive the 
paintings only would receive the bright light, 
whilst, as in the first method, the spectators 
would be completely preserved from the 
direct effect of the intense light of the are. 
They could then devote themselves without 
trouble to the examination of the art works. 

A circumstance which caused some un- 
pleasantness at the exbibition in consequence 
of the use of uncovered are-lamps was de- 
veloped, because incandescent carbons will 
throw continually fragments, more or less 
large, which will soon soil the surface of the 
reflector placed underneath and require fre- 
quent cleanings. Globes of transparent glass 
can only be used in such cases when they are 
perfectly free of defects, for the least grain 
or any other irregularity in the glass will 
produce on the pictures some very uapleas- 
ant shady effects, which, above all, must be 
avoided In all the installations of electric 
light for art galleries we must proceed in 
such a way as to get the lampsas much as pos- 
sible placed su that they act in square propor- | 
tions of space of the surface. It will also be 
important to find the shade of color to be ap- 
plied on the surface of the reflectors in order 
to communicate to the reflected light the 
tone most favorable to paintings. It is more 
difficult to reach such result with colored 
glasses, because their surface is too limited 
to influence sufficiently the mass of the light 
of an electric arc-lamp. To obtain by that 
process any marked change in the shades of | 
color, we must use so strongly colored glass | 
that the intensity of light is diminished in 
such a proportion that bears very little rela- 
tion to the effect produced. A reflector with 
a large surface produces that modification of 


we want 


light with much more efficacy and much 
less decrease of intensity, and such disposi- 
tion answers much better ail the exigencies 
of artists. 

By the side of the gallery of paintings, 
which has been so arranged as to show how 
art works can be appreciated by electric light 
and what services might be rendered to the 
public by the application of the new pro- 
cesses in doubling the length of time during 
which art galleries and museums would re- 
main open, @ model of «a school of design has | 
been disposed in the exhibition. The painter | 
Lenbach, by his finishing a portrait in his 
studio, as above stated, had demonstrated 
that artists shall not any more in the future 
have to battle with the difficulties encoun- 
tered in the procuring of suitable light; such | 
difficulties were often extremely serious for- | 





merly, when important paintings had been | 
begun in the period of short days, and must 
be finished, as it is the case with us in Parts, 
at the very beginning of the spring; all the | 
works being required to be terminated forthe | 
annual art exhibition in the course of the 
of March. These days, when pro-| 
have become sufficiently practical, | 
electrical installations will not be long in| 
multiplying in private studios, and the dread- 
ful days of winter, during which the night 
comes so soon, and which allow only short 
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month 
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sittings, in consequence of the fogs and 
clouds which darken the sky, will no longer 
be insurmountable obstacles to the timely 
finishing of art works. 

Whereas the Munich Exhibition was es- 
pecially conceived in a practical point of 
view, it was Datural that this most important 
question of lighting for artists should have 
been carefully studied in an experimental 
way; the committee of organization did not 
fail in his duty in that point of view. To 
that purpose a hall was disposed as a school 
of design, with tables for the pupils, models 
of ornamentation and sundry specimens of 
moulding in antique statuary; the whole of 
it lighted by a series of incandescent lights, 
Waiting only forthe growing artists and their 
professors to realize the value of: the new 
light. 

Such demonstration, moreover, was com 
plete, as it may be seen by the following 


lines taken again from the official report: 

‘**The experiments made rapidly in consid- 
eration of the importance of our evening 
schools were warmly encouraged by the fac- 
ulty of the Munich School of Fine Arts, and 
Professor Straehuber did sacrifice a part of 
his vacation in the organization of the 
School of Design. The results obtained -were 
very satisfactory, for it was ascertained that 
with the Edison light, used after the firm 
Siemens & Halske had withdrawn their con- 
course, the most delicate drawings could be 
done without any fatigue of the eyes. That 
was partly due to the weak emission of heat 
and the fixity of the light. Every evening 
some essays in drawing were made by the 
pupils of the School of Fine Arts and Indus- 
try, and in that case a number of continuous 
experiments could be gathered, which, as we 
have said, were most favorable to the suc- 
cessful establishment of evening schools 
lighted by the new processes furnished by 
electricity. 

‘* When the time shall have come wherein 
incandescent light may be procured at mod- 
erate prices that method will get more and 
more appreciated for the schools of de- 
sign, and generally for night work, since 
the fixity of the lamps of that kind is abso- 
lute, the distribution of the lamps, and 
consequently the diffusion of the light can 
be done with the greatest facility, and the 
light they produce, which becomes sufficient 
on the condition of multiplying the focuses, 
never has that polish aspect which can, with 
some reason, be reproached to candle light 
or certain regulators. 

**School-rooms and amphitheaters lighted 
in that manner would constitute real benefits, 
and hereafter, when the costs of installation 
of electric light shall have undergone the 
natural reduction which cannot fail to 
happen, and when the general application of 
that kind of lighting shail have worked its 
way, it will bo more seem comprehensible how 
it happened that the health and sight of the 
children, as well as that of “he professors, 
were suffered to be injured in rooms 
lighted with gas. At the present time the 
price of the new light is not so bigh in rela- 
tion to its precious qualities that it should 
not be promptly adopted in all the night 
classes where studious youths do gather.” 

The hygienic considerations into which 
the reporter indulges ought certainly not to’ 
be neglected, since the sight of the children 


| who study drawing is very much exposed to 


to be injured, if those special studies are 
continued with the poor light of which we 
have made use heretofore ; that is then a 
capital amelioration to be introduced in all 
important centres where the pupils meet in 
the evening schools of design, in the clusses 
of living models for painting; that is no 
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longer a mere amelioration, but a real crev- 
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tion, since it will thus make possible what 
could not take place when the sun had gone 
There existed, it 
is true, a certain nunber of schools of de- 
sign which took place in the evening, and 
in nearly all large cities, in Bavaria as in 
France, the academies of fine arts had their 
elementary courses in the evening to allow 
working youths, who are at work during the 
day, to attend the teaching of drawing 
which is so useful in all industrial applica- 
tions. But it was only the line drawing, 
or at the most stumped drawing, shaded 
solids or study of antique, that were 
possible with the means of lighting we then 
possessed, none of the branches of painting, 
living models, landscape, historical composi- 
tion, could be taught by gas light. 

We have often recalled to mind that all 
the installations of. the Munich electro-tech 
nical exhibition had been organized in an 
essentially practical point of view ; thus, 
after having taken care of art the 
museums and galleries, drawing and paint- 
ing: school rooms, as well as of the private 
works of painters, they gave their attention 
to the effects to be produced in religious 
exercises, which may, in the ceremonies of 
the Catholic church, find powerful means of 
striking the imagination of the flocks. 

For that purpose they erected a chapel 
very mysteriously disposed under ogive 
vaults and windows with antique painted 
glass; inside, the altar with gothic sculptures 
rose majvstically above four steps and was 
surrounded with large green shrubs which, 
under the radiance of the electric light 
brought forth the whiteness of the richly 
in front stalls of dark 

arms, 
valiant 
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embroided cloth ; 
wood, then on the sides, coats of 
standards and the armor of some 
knight formed a very well appointed decora- 
tion in the way of local coloring ; on the 
altar, a candelabrum with seven branches and 
littapers, whilst on the tile floor, one of those 
apparatuses of wrought iron, intended to 
bear wax candles that faithful zealots do 
offer in er-voto to the sanctorium ornamented 
the first plan. In order to make the illusion 
more complete, they had gone further, and 
since it would have been difficult to have, in 
that interesting chapel a real priest officiat- 
ing before the public, a manikin skillfully 
draped and representing a prince of the 
church, clad with his rich sacerdotal vest- 
ments, was kneeling at the foot of the altar 
steps, and seemed to be reading the holy writ. 

In order to give more precise details we 
had better reproduce tke description con- 
tained in the report of. the commission as 
far as it relates to the electrical application 
in the exercises of worship. 

“The lighting of the chapel was made by _ 
the use of a Crompton arc lamp ; there is no 
doubt ab initio, that a church might be lighted 
that way just as well as a railway depot or 
any other edifice, but that direct application 
of the arc seems to have something 
prosaic and profane, but the question was to 
ascertain if it were possible to light such a 
place with arc lamps without injuring its 
mystic character which excludes common- 
place things. . 

‘Mr. Gedon had organized that essay of 
lighting so that the focus should bear in full 
only on the parts wherein marked effects 
were expected in an artistical point of view. 
The remainder of the nave was then com- 
paratively with the lighted parts, in a kind 
of half light quite sufficient to read easily 
and inducing to that interior concentration 
of the mind which is necessary to awake 
religions feelings. Mr. Gedon had neither 
lost sight of this, viz.: that the use of elec- 
tricity must not suppress the lithurgic tapers 
as it was shown by the votal taper burning in 
the chapel. 

‘*An increase of such light, by means of 
incandescent lights, would undoubtedly pro- 
duce a good effect, for those lamps do very 
well in decorative effects. An example, 
often cited, is the one of the motive crown 
suspended at the entrance of the chapel, 
provided with Greiner and Friedricks’ lamps, 
and which produced a good effect. The 
lighting of that chapel was only an essay, 
but it has clearly proved the possibility of 
lighting churches with appropriate stateliness, 
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| those who possess powerful understandings | both. Recognizing this, the telephone 
|is that they form schemes ef too great extent | projectors, managers, electricians and skilled 


Telephone Men from all Parts of the /and flatter themselves too hastily with suc-| workmen sometime since organized what is 
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THE RISE AND PROGRESS OF TELEPHONY IN THE 
UNITED STATES— WHAT FOLLOWED A SMALL 
BEGINNING—THE DIFFICULTIES TO BE ENCOUN- 
TERED IN A NOVELTY—-FEARS 
OF BUSINESS MEN CONCERNING ITS PRACTICA- 


INTRODUCING 


BILITY GROUNDLESS 
INDIFFERENCE—THE CLASS OF MEN SELECTED 
TO INTRODUCE AND PUSH THE TELEPHONE— | 
GRATIFYING RESULTS OF THEIR EFFORTS— 
THE MEETING IN CINOINNATI NAMES OF 
OFFICERS AND DELEGATES—REPORTS OF THE 
OFFICERS EULOGISTIC DISCOURSE ON THE 
DEATH OF MARSHALL JEWELL, THE PRESIDENT 


—ENTHUSIASM FOLLOWING 


OF THE ASSOCIATION—-ELECTION OF OFFICERS 
FOR THE ENSUING YEAR A COMPARISON OF 
PROGRESS MADE BY THE TELEPHONE—-FU- 
TURE PROSPECTS—-THE NECESSITY FOR CON- 
FINING THE TELEPHONE TO ITS LEGITIMATE 
41ELD EXPERIMENTS WITH THE TLEPHONE 
OVER LONG CIRCUITS—DIFFERENCE "BETWEEN 
SCTENTIFIC AND COMMERCIAL SUCCESSES 


PLENTY OF WORK FOR THE 
OWN FIELD. 


TELEPHONE IN ITS 


A few years ago a little instrument, by 
of which distant could be 
made intelligible to the ear, was publicly ex- 
hibited. It seemed a very ingenious toy— 
something that would prove quite valuable 
in the college lecture-room to explain the con- 
ductivity of various metals. Last week a 
body of men met in Cincinnati who control 
the working of nearly three hundred 
thousand of these instruments now in practi- 
cal use, 


means sounds 


The rate at which the telephone has grown 
into popular favor may truly be said to have 
been phenomenal, for it has never been 
equaled by any other contrivance, either me- 
chanical or purely economical. It has left 
every other device, which has electricity for 
far in the though there is 
reason to believe that other electrical devices 
are likely in the near future to show an 
equal progress in the commercial field. 

But the telephone—useful, now well-nigh 
indispensable as it is—would by no means 
occupy to-day its high position in public 
estimation had not the proper men been 
found to direct its establishment. 

Few are aware of the difficulties which 
stand in the way of an enterprise little 
understood by the public; that is to say, of 
introducing for commercial purposes a some- 
thing which the business world, knowing 
nothing of its advantages, could not be ex- 
pected to call for. 

Mr. John Stuart Mill has told us that a de- 
mand will always bring. a supply, but a sup- 
ply will by no means insure a demand. 
Thus there was no call for locomotives or 
goloshes before they appeared, and it was 
necessary to show that the one would expe- 
dite travel and commerce, and the other in- 
sure dry feet, before the public could be 
awakened to the necessity for them. 

In the case of the telephone large sums of 
money had to be expended in experiments, 
and intelligence of a high order secured to 
meet the difficulties that always stand in the 
way of a new enterprise, before the public 
could be made to believe that the system was 
of value from a commercial standpoint. 

Right here it is necessary if we would un- 
derstand why the telephone but a few years 
ago introduced, has made such rapid and at 
the same time steady strides into public 
favor, te turn for a moment to a considera- 
tion of the class of men which was at the in- 
ception of the enterprise chosen to lead the 
advance. Men ot a purely business educa- 
tion would not do, for though they might 
temporarily encourage confidence in the 
scheme, they would when the long string of 
mechanical difficulties from which such an 
undertaking is never free began to present 
themselves, have been utterly demoralized 
and unable either to find a solution or to ex- 
plain the cause of the trouble. Nor would 
men of a purely scientific and technical turn 
of mind fill the reqmred conditions. The 
projectors of the great scheme were aware of 
the many pitfalls that lie in the paths of the 
purely scientific when, leaving their particular 
domain, they venture into the by-ways of 
commercial life. For the general error of 
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|cess; they feel their own force to be great, | known as the 


and by the complacency with which most 

men survey themselves, imagine it still 

greater, They therefore look out for under- | 
takings worthy of their abilities and engage | 
in them with very little precaution, for they 

imagine that without premeditated measures 
they shall be able to find expedients in all 
difficulties. They are naturally able to con- 
sider all prudential maxims as below their | 
regard, to treat with contempt those securi- 
ties and resources which others know them- 
selves obliged to provide, and disdain to ac- 
complish their purposes by established means 
and common gradations. Precipitation thus 
incited by the pride of intellectual supe- 
riority is very fatal to great designs. The 
resolution of the combat is seldom equal te 
the vehemence of the charge. He that meets 
with an opposition that he did not expeet 
loses his courage. The violence of his first 
onset is succeeded by a lasting and uncon 

querable languor; failure makes him fearful 
of giving way to new hopes, and the con- 
templation of an attempt in which he has 
fallen below his own expectations is painful 
and vexatious. He therefore turns his attéen- 
tion to more pleasing objects and habituates 
his imagination to other subjects, till, by 
slow degrees, he quits his first pursuit and 
suffers some other objects to take possession 
of his thoughts, in which the same ardor of 
mind promises him again certain success and 
which disappointments of the same kind 
compel him to abandon. 

Thus, too much vigor in the beginning of 
an undertaking often intercepts and prevents 
the steadiness and perseverance always nec- 
essary in the conduct of a complicated 
scheme like the introduction and extension 
of the telephone, where many interests are 
to be connected, many movements to be ad- 
justed, and the joint effort of distinct and in- 
dependent powers to be directed to a single 
point. 

In all important events which have been 
suddenly brought to pass, chance bas been 
the agent rather than reason, and therefore, 
however those who seemed to preside in 
the transaction may have been celebrated by 
such as admired or feared them, succeeding 
times have commonly considered them as 
fortunate rather than prudent. Every de- 
sign in which the connection is regularly 
traced from the first motion to the last must 
be formed and executed by calm intrepidity, 


and requires not only courage which danger; , 8B. 
which | 


cannot turn aside, but constancy 
fatigues cannot weary and contrivance 
which impediments cannot exhaust. 

The men selected to work out a practical 
means of utilizing the telephone, possessed 
not only scientific attainment but also busi- 
ness capacity, the one joined with the other. 
They perfected the working of the system | 
step by step, boldly meeting and overcoming 
every obstacle, until to-day they have what 
may not unreasonably be looked upon as a 
perfect system ; for it answers the purpose 
for which it was intended, and stands a 
practical fulfilment of every promise made, 
the exponent of what intelligence joined to 
ability and perseverance can accomplish. 


Such men as these telephone projectors 
will seldom be found to work in the dark. 
The very base of their theory of work is 
mutual assistance. Too much self-reliance 
as explained above is the bane of the ordinary 
scientist and even of many other descriptions 
of skilled workmen. A serious obstacle in 
the path of progress in many departments 
has been the unwillingness of the workmen 
to compare notes. The physician.and the 
surgeon publish to the world the results of 
their experiments, and to keep secret im- 
portant discoveries for purposes of money- 
getting is looked upon by the members of 
these fraternities as a species of quackery. 
Yet there are men engaged in scientific 
pursuits who are in the habit of concealing 
discoveries or efficient methods, while the 
adoption of a broader policy—the free ex- 
change of ideas with their fellow-workmen— 





would have led to a far greater benefit to 


‘‘National Association of 
Telephone Exchanges ;” being a society in 
which at regular intervals all those interested 
in telephonic enterprises may meet and 
discuss progress made, scientific methods, 
the utility of various schemes, practical and 
economical, and future prospects and pro- 
jects. 

The fourth annual convention of this 
association met last week in Cincinnati, and 
we venture to say that neither Cincinnati 
nor any other city in this country ever 
received within its limits a body of men 
more creditable to the domain of applied 
science or more worthy to be identified with 
American progress in this portion of the 
second century of the Republic. 


The local committee which made the 
arrangements for the convention was com- 
posed of Messrs. George N. Stone, E. V. 
Cherry, and A. D. Bullock. 


Following are the names of the persons 
present: 


A. M. Maconnell, of New York; J. 
chinson, Philadelphia; W. C. 
Rochester, N. Y.; W. D. Lloyd, Boston; 
E. B. Field, Denver, Col.; Thos. Sherwine, 
Boston; D. A. Baker, jr., Norwalk; W. 4G. 
Baker, Norwalk; George G. Baker, Akron; 
G. T. Ford, Akron; E. D. Barth, Kansas 
City; W. H. Helyar, Palmer, Mass. ; Harold 
Remington, Cincinnati; W. N. Easterbrook, 
Elmira, N. Y.; Chas. A. Rolfe, Utica, N. Y.; 
C. N. Fay, Secretary of the Association, Chi- 
cago; A. R. Woodson, Richmond, Ind. ; C. F. 
Cutler, Boston ; Robert B. Munford, Rich- 
mond, Ind. ; J. H. Arnott, Binghamton, N. 


Hut 


Graves, 


Y.; L. Purtscher, Detroit; 8. G. Lynch, 
Chicago ; E. M. Barton, Chicago; 8S. M. 


Cortright, Allentown, Pa. ; M. G. Kellogg, 
Chicago ; Henry Metzger, Pittsburg, Pa. ; 


William A. Childs, N. Y.; A. G. Day, 
N. Y.; Clark B. Hotchkiss, N. Y.; H. L. 
Shippey, N. Y.; Theo. Mack, N. Y.; Paul 
W. Bossart, Kansas City ; J. W. White, 
Fort Wayne, Ind.; E. 8. Babcock, jr., 


Evansville, Ind.; A. J. Carter, St. Louis; 
George L. Phillips and O. E. Madden, As- 
sistant General Managers; Thos. D. Lock- 
wood, Electrician; R. 8. Boyd, C. R. Truex, 
T. B. Doolittle, Frank B. Knight, J. M. 
Brown, special agents, Boston; W. H. Eckert, 
N. Y. ; Morris F. Tyler, New Haven; Hon. 
Henry Howard, Providence; H. L. Storke, 
N. Y.; Samuel Ivers, New Bedford, Mass. ; 
Lytle, Boston; H. W. Pope, N. Y.; 
Geo. C. Maynard, Washington, D. C.; W. D. 
Sargent, Brooklyn, N. Y.; Wm. Ker, Harris- 
burg, Pa.; W. H. Cull, Albany, N. Y.; H. 
W. Spang, Reading, Pa.; J. W. Duxbury, 
Providence; A. P. Sawyer, Newburyport; 
George T. Manson, Boston; 8. WV. Cowles, 
Buffalo; H. C. Palmer, Buffal >; W. A. Jack- 
son, Detroit, Mich ; F. 0. Vaiile, Denver, 


|Col ; H. D. Stanley, Bridgeport, Conn.; T. 


8. Reed, Bridgeport, Conn. ; Henry Bentley, 
Dr. G. M. Plush, C. M. Root, Philadelphia; 
R. M. Bailey, Williamsport ; J. Chester Wil- 
son, Altoona; Harry C. Haskins, Milwau- 
kee ; Angus Hibbard, Milwaukee ; (. F. 
Sise, Montreal; H. C. Baker, Hamilton, 


|Can.; Mr. F. E. Engle, Davenport, Ia.; J. A. 


Seeley,N. Y.: A. B. Uline, Albany, N. Y.; E.L. 
Smith, Kansas City; George F. Durant, St. 
Louis; C. W. Ross, Columbus; W. W. Smith 
and H. 8. Smith, Indianapolis; R. M. Bailey, 
Williamsport; Col. Geo. L. Beetle, Chicago; 
John Young, Chicago; W. R. Patterson, 
Chicago; Ernest Warner, Chicago; E. T. 
Gilliland, Indianapolis; W. Harrington, Bos- 
ton; H. A. Cole, Boston; E. V. Cherry, Cin- 
cinnati; Isaac’ Kinsey, Cincinnati; Charles 
Anderson, Cincinnati; H.A. Briggs, Cincin- 
nati; Mr. Iddings, Washington; J. B. Stabler, 
Washington; Frank Shaw, New York; Fred. 
H. Angell, Providence; Eugene Phillips, 
Providence; J. F. Hedge, Jr., Providence; 
Theo. Mace, New York; E. Ward Wilkins, 
Philadelphia. 


Shortly before eleven o’clock the first 
work of the convention was begun. Acting 
President J. B. Speed, of Louisville, pre- 
sided, and C. N. Fay, of Chicago, the 


3S 
regularly elected Secretary, sat beside him 
The latter reported nothing of importance as 
having happened to the Association during 
the past year, except the lamented death of 
the highly esteemed President of the organi- 
zation, Hon. Marshall Jewell, who died on 
the 10th of February, 1883. Resolutions ex- 
pressing great respect for the deceased and 
deprecating bis loss were passed, and a eu- 
logy on the deceased was delivered by Ex 
Governor Howard, of Rhode Island, who 
spoke as an intimate acquaintance and friend. 

The Secretary further in ‘his report ac- 
counted for the fact that there was no increase 
in the membership of the association by the 
fact that there had been many consolidations 
of former members, thereby decreasing ma- 
terially the membership, and that the new 
accessions had no more than made up the 
losses. He also recommended that the dues 
of the members be assessed upon some regu- 
lar basis, and suggested the number of tele- 
phones operated by an exchange as the basis 
of assessment. 

Treasurer F. G. Beach submitted a report 
showing total receipts amounting to $1,721 40: 
disbursements, $743 67, and cash on hand, 
$977 73. Hisshowing of such a gratifying and 
prosperous financial condition was approved, 

Following these reports came the election 
of officers for the ensuing year. 

M. James B. Speed was nominated for 
president but declined, and then moved that 
Mr. Morris F. Tyler, of New Haven, Conn., 
be elected unanimously, which was carried. 
Mr. Tyler responded in appropriate style.? 

For vice-president, Mr. A. B. Uline, of 
Albany, nominated W. H. Eckert, of New 
York, and it was seconded by Colonel A. D. 
Bullock, of this city. For secretary, Mr. J. 
B. Speed nominated Mr. C. N. Fay, of Chi- 


cago, and he was unanimously elected. For 
treasurer, Mr. F. G. Beach was elected 
unanimously. 


The following executive committee was 
chosen: President Morris F. Tyler, ex-ofticio, 
and Messrs. W. A. Jackson, of Detroit; H. 
L. Storke, of New York; Colonel A. D. 
Bullock, of Cincinnati, and Henry Metzger, 
of Pittsburg. 

As a part of the advisory committee to 
serve for three years, Mr. H. B. Lytle, of 
Boston, was elected, 

Treasurer F. G. Beach reported as follows: 
| Receipts—Cash received from Treasurer 
| Mitchell, $884 16, from other sources, $837 24, 
| Total receipts, $1,721 40 ; disbursements, 
| $748 67; cash on hand, $977 73. 

President Tyler called the convention to 
order in the afternoon and announced to the 
delegates that the officers of the Cincinnati 
Exchange had invited them to inspect the 
workings of their office, and also upon ap- 
plication, would be glad to furnish the 
visitors carriages and guides to the points of 
interest in and about the city. 

It was then decided to accept the resigna- 
tion of all members consolidated out of exist- 





ence as if tendered, 

The Committee on Legislation, through its 
Chairman, Mr. Tyler, read a paper stating 
that little litigation had been brought upon 
the Exchanges, owing to the fact that the 
Bell Telephone Company looked so closely 
after its interests. Telephone companies in 
many States have been given equal rights 
with telegraph and railroad companies to 
condemn property for their use upon the 
payment of its fair valuation. 

Mr. Henry Metzger, of Pittsburg, nomi- 
nated Mr. Thomas D. Lockwood, electrician 
of the American Bell Telephone Company 
for honorary membership. He said: ‘‘Before 
| closing the afternoon session, Mr. President, 
I would like to propose for honorary mem- 
bership a gentleman who has from the outset 
kabored with us arduously and ably, and 
whose constant association has, I am sure, 
| benefitted all of us. The gentleman’s name 
lis T. D. Lockwood.” The motion was put 
|and adopted unanimously and with a vim, 
| and the following named gentlemen were 
|also elected honorary members: O. E. Mad- 
|den, Esq., Boston, and Col. Geo. L. Beetle, 
| Chicago, Ill. 
| Mr. Sargent, of Brooklyn, chairman of 
the committee on exchanges, read a most in- 
teresting report on the statistics of the busi- 
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ness. It embraced reports from nearly all 
the cities and towns using the telephone, and 
was replete with information. He grouped 
the cities into classes, the first being those 
having more than 250,000 inhabitants, which 
embraced New York, Brooklyn, Boston, 
Philadelphia. Baltimore, Cincinnati, St. 
Louis and Chicago. 

The report showed the number of sub- 
scribers, number of direct wires, number of 
circuit wires, number of trunk lines, per- 
centage ef subscribers to the total popula- 
tion, average number of calis per day for each 
subscriber, total number of operators and the 
number of wires to each operator. 

The number of calls per day for each sub- 
scriber ranged, he said, from five to eight, 
except in Cincinnati, where they are eleven. 
Cincinnati also has a larger number of sub- 
scribers in proportion to her population than 
either of the other cities of the same class. 

There are in use now about one hundred 
and twenty theusand instruments, two in the 
smallest exchange and 3,576 in the largest. 
Cincinnati has 2,099, and stands first among 
the cities of the first-class, with a ratio of 
one, instrument to every 122 persons of its 
population. The rate per year in Cincinnati 
is $109, as opposed to $175 in some cities, 
and $40 in others. Springfield, Mass., a 
lower city, shows the best ratio, which is one 
to fifty-feur. 

A general speaking meeting followed, in 
which much interesting information was 
brought out. Electric bells, the different 
wires, and all the various electrical appli- 
ances of telephones were talked about, show- 
ing a variety of information and some di- 
versity of opinion. The members were not 
backward in dissenting from an opinion 
when it did not coincide with their views. 

In consideration of the labor necessary to 
compile such information as was read by Mr. 
Sargent the meeting appropriated $150 to be 
expended by the committee in clerk hire. 

At the second day’s meeting of the con- 
vention, President Tyler introduced Gov- 
ernor Howard, of Rhode Island, who had 
previously invited the association to meet at 
Providence. As a powerful argument men. 
tioned the fact that clams were to be had 
there in September, and without opposition 
Providence was selected as the place, and the 
first Tuesday after the first Monday of Sep- 
tember named as the day. 

The Committee on Subterranean Cables 
made a verbal report, followed by a paper 
prepared and read by the Secretary of the 
Association, Mr. C. N. Fay, of Chicago, on 
cables used in telephone service in Chicago, 
San Francisco, London and Paris, which was 
taken up and discussed in short speeches by 
several members. 

The Committee on Exchange Rates was 
called, but had no report to make, and the 
convention adjourned for lunch. 

At 3 Pp. mM. the delegates reassembled, 
and went into executive session, and re- 
mained in private consultation and in the 
transaction of private business until after 5 
o'clock. They reopened the public session 
only to formally adjourn ‘‘ the fourth annual 
convention.” 

Those who remember the early trials and 
telephoning, only seven years ago, with its 
accompanying concerts and practical jokes, 
would be surprised to know how many of 
‘the boys” of that period are now the heads 
of electric companies of various titles, with 
millions of dollars of capital, and to know 
how many are now rich and prosperous men. 
The late convention represented in its dele- 
gates over $100,000,000 of capital, a thing 
that seems like a story of Aladdin. 

The business done—and it was transacted 
in a quick and business-like manner, all 
seeming moved by a common purpose, so 
far at least as was developed in the public 
sessions. Many remained to accept the 
courtesies of the City and Suburban Tele- 
graph Association of Cincinnati. These 
were tendered through Pre-ident Bullock, 
Vice-President and General Manager Stone 
and Secretary Dickson, in the shape of a 
drive through the suburbs and a banquet at 
the Gibson at 4p. mM. It had been the inten- 
tion of the local committee to give an espe- 
cially elaborate banquet, but it was -aban- 
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doned as a bad precedent to set, as the asso 
ciation might meet in towus where the local 
committee could not afford the expense. 
The Western Eiectric Company took as 
their guests to Milwaukee a number of the 





prominent delegates to the Telephone Con- 
vention. They left in a Pullman car from 
the Grand Central depot via the Big Four. 
The special object of the visit was the in- 
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Milwaukee exchange, and manufactured by 
the Western Electric Company. 

To thoroughly comprehend th. ; progress 
now being made by the telephone, it is only 
necessary to compare the report made at this 
convention with that made only a short time 
since to the convention assembled at Boston. 
This showed the total earnings of the Bell 
Telephone Company for the year 1882 to 
have been $1,576,031.57,against $1,001,924. 91 
the previous year. The expenses were $603, - 
987.29, against $439, 862.76 the year preced- 
ing. 

Net earnings for 1882, $972,044.28. 
Balance of income from previous year, $126,- 
034.58—total, $1,098,078.86. The total of 
the previous year was $606,555.01. Divi- 
dends paid, $595,000; carried to surplus ac- 
count, $334,997.32; balance of income ac- 
count $168,081 .54—total, $1,098,078.86. The 
sales of instruments for export have much 
decreased during the past year, and there is 
reason to believe that they are likely to still 
further decrease in the future, as European 
companies are now manufacturing instru- 
ments for themselves ; but this is more than 
compensated for by the already large and 
greatly increasing demands of the various 
sections of this country. 

Local companies in New York, Chicago, 
Cincinnati, San Francisco, and Boston are 
all paying good dividends. All of the Do- 
minion of Canada, exclusive of Newfound- 
land, is supplied by the American Bell Tele- 
phone Company, and dividends are to be ex- 
pected from Canada. The legal expenses of 
the company have been very heavy during 
the past year. A recent report of its treas- 
urer congratulates the company on the fact 
that the courts have decided that the Dolbear 
condenser telephone receiver, so-called, in- 
fringes on the Bell patent, and an injunction 
has been issued; also upon the opinion of 
Justice Gray, that the Bell patent has all the 
breadth that has been claimed for it, and 
covers microphones and instruments that em- 
ploy electrical undulations. 

The People’s Telephone Company, using a 
carbon transmitter, set up lines in New Jer- 
sey, and, the report says, that an action on 
the case called forth the most careful exam- 
ination that has ever been given to the prin- 
ciples of the various instruments, and gives 
additional proof that the microphone and 
other things claimed under the Bell patent 
are authorized. The case has since been de- 
cided in favor of the Bell company. 

As we explained, or rather inferred, at the 
beginning of this article, the public, though 
have neither the time nor the inclination to 
look into scientific problems, is quick to 
understand them when lucidly explained. 
This being the case, it would seem to be 
the duty of the daily press to undeceive the 
public in the matter of long distance 
telephony applied to practical werk, a sub- 
ject which seems to be very generally mis- 
understand. Despite the fact that recent ex- 
periments have demonstrated the possibility 
of telephoning over long circuits, it is to be 
doubted if the instrument will be used 
otherwise than locally. It is too sensitive 
to induction, to atmospheric electricity and 
to grounds for circuits exceeding a few 
miles in length. The experiments have been 
tried under the best, not under the worst 
conditions, and through a complete metallic 
circuit—in other words a double line. It is 
hardly possible, as a portion of the public 
would seem to imagine, for the telegraph 
business of two large cities to be conducted 
by telephone by the senders of messages 
themselves, for five hundred wires, nay, nor 
a thousand might not suffice to prevent a 
block in busy hours. 

The power of the telephone to transmit 
the voice to long: distances is intimately 
associated with its delicacy. Mr. Willoughby 
Smith has found by experiment that a tele- 
phone will work through a resistance of 
wire corresponding to 150,000 miles of tele- 
graph line; apd hence it would seem mere 
child’s play to fulfil the words of the poet, 
and ‘* Waft a sigh from Indies to the Pole.” 
But this was only a laboratory experiment ; 
for on actual telegraph lines the leakage of 
electricity from the wire to the ground, 





spection of a new switchboard in use in the 





damp, and other drawbacks, render the 
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transmission of speech by wire far less easy 
in practice than was at first supposed. 

As ip resting experiments having little 
practical value in our opinion, speech has 
been transmitted in this country over a wire 
more than one thousand miles long; and 
conversation has been carried on in India 
over 500 niles; 390 miles from Tabriz, in 
Persia, to Tifles, and 300 miles in Spain, 
Australia and other places where the atmos- 
phere is dry and pure. In England they 
have never had much success with long lines 
owing to the humidity of the atmosphere, 
but~Mr. Van Rysselberghe, the ingenious 
chief of the meteorological observatory at 
Brussels, has telephoned from that city to 
Paris, a distance of 215 miles, and this while 
the same wire was carrying simultaneously 
an ordinary Morse telegraphic message. By 
a peculiar disposition of his apparatus, Mr. 
Van Rysselberghe spoke to Paris by tele- 
phone without any interference from the 
Morse signals that were traversing the identi- 
cal wire at the same time. The day after 
the bombardment of Alexandria, it was 
announced in the London papers that the 
noise of the guns had been heard at Malta 
by telephone through 1,000 miles of subma- 
rine cable. Experienced electricians took 
the statement with a grain of salt because 
they knew that a submarine cable differs 
from a land telegraph wire in the greater 
retarding effect which it has on electric cur- 
rents traveling along it. A cable has the 
effect of running together—jumbling up— 
the delicate and rapidly succeeding vocal 
currents of the telephone, and either muffling 
the articulation or creating absolute silence. 

But the telephone has a separate and dis- 
tinct work to perform apart from the tele. 
graph; it has a field of its own of so large an 
extent that there is no occasion whatever for 
trending upon the work of the telegraph and 
the submarine cable. To this field alone the 
intelligent men who control its fortunes may 
be relied upon to confine it. 


THE EXHIBITS. 





The Display of the Manufacturers of Elec- 
trical Instruments and Apparatus, 





THE WESTERN ELECTRIC COMPANY—MULTIPLE 
SWITCHBOAED — SPRING-JACKS AND THEIR 
CONNECTIONS—CABLING SYSTEM—THE ‘‘ PAT- 
TERSON” CABLES—RIAL, SUBTERRANEAN AND 
SUBMARINE—LOW INDUCTIVE OAPACITY—HIGH 
INSULATION—STANDARD SWITCHBOARDS—WIL- 


LIAMS’ SWITCHBOARDS — THE TOLL-STATION 
SWITCHBOARD — THE NEW GILLILAND MAG- 
NETO-BELL—LIGHTNING ARRESTERS. 





MULTIPLE SWITCHBOARD. 


Ooe of the most interesting exhibits of 
electrical apparatus made in Cincinnati dur- 
ing the sitting of the telephone convention 
was the multiple switchboard for telephone 
exchanges, made by the Western Electric 
Company. 

Not long since, as the readers of the RE. 
VIEW will remember, we illustrated this 
switchboard, and gave a detailed description 
of its practical working. We will, there- 
fore, now content ourselves with a descrip- 
tion of the spring-jacks and their connections, 
which form a most important adjunct to the 
same, and are manufactured by the same 
company. 

Though to all appearance the same spring- 
jack which has for some years been in use in 
connection with the multiple switchboard, it 
possesses in its present condition a very im- 
portant improvement. This consists in an 
insulation established between the frame of 
the jack and the spring which forms the 
usual line connection. 

This insulation, say its manufacturers, 
becomes necessary in the multiple system 
to provide for the test which enables the 
operator to determine whether the line is 
in use. 

The frame of the jack is inserted at the 
back of the board and screwed fast by a lug 
which forms a portion of the frame. The 
phosphor-bronze spring and the contact point 
on which it normally rests are insulated from 





the frame of the jack by hard rubber bushings 
and plates. The connections of the jacks 


are all made at the back of the board, and, to 
facilitate this work, phosphor-bronze con- 
necting pieces are exeended from both the 
insulated contact point and spring, bringing 
all the connecting points together in one 
plane surface. When a plug is inserted into 
the jack, the phosphor-bronze spring is lifted 
from the insulated contact point, breaking a 
connection therefrom, and a new connection 





is established to the tip of the inserted plug, 
upon which the spring now rests, and thence 
to the cord connecting with the plug. A 
connection or cross is also established between 
the phosphor-bronze spring and the frame of 
the jack, through the medium of the plug. 
It is this cross as thus established which pro- 
vides for the operator's test. Referring to 
circuits it will be seen that the three spring- 
jacks of a line placed respectively on three 


multiple switchboards. The circuit through 
these three jacks and the annunciator is from 
the subscriber’s line through the lightning 
arrester to the spring of the first jack, from 
must be included in the circuit between the 
last spring-jack and the ground, 





the contact point on which this spring rests 
to the spring of the third jack; from the con- 
tact point on which the second spring rests 
to the spring of the third jack; and from the 
contact point upon which this last spring 
rests the circuit is through the annunciator 
belonging to that line and thence to the 
ground. 

As will be seen from this, the annunciator 
may be placed at any of the three boards, 
but at whichever board it is placed its magnet 
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This new combination circuit system has 
not been shown before, and in a subsequent 
edition we shall go into it more thoroughly 
and illustrate, with the permission of this 
manufacturing company, its prominent ex- 
hibits in detail, as well as those of the other 
principal exhibitors. 


THE PATTERSON CABLES. 


There is little doubt that in the near future 
every wire that can be efficiently worked 
underground must be lowered from the poles, 
and consequently everybody in the electrical 
business, whether in the telegraph, telephone 


conductors 1s, 
| an advantage, 





ing for a means of judiciously sinking the 
wires. 

The Western Electric Company would 
seem, therefore, to be just in the nick of 
time with the ‘‘ Patterson” cables. These 
cables attract much attention wherever ex- 
hibited, because it has been demonstrated 
that they are conducted upon a correct inter- 
pretation of natural laws, and possess charac- 
teristics which make them a practical suc- 
cess, whether their use is erial, subterranean 
or submarine. This cable consists of a 
group of conductors, each covered with two 
or more windings of cotton or jute, or both, 
saturated with paraffine and protected by a 
lead pipe. The space between the group of 
conductors (or core), and the pipe is filled 
with «rated paraffine. The core may be 
made in continuous lengths of 1,500 feet, 
and the protecting pipe is jointed over it in 
lengths of 75 to 100 feet. Any flaw which 
may exist in the pipe and any leaky joint is 
detected by the process of filling. The almost 
invisible globules of gas, scattered uniformly 
through the mass of the parafline filling, ren- 
der it elastic, so that the natural shrinkage 
of the paraffine in cooling is compensated for 
in the expansion of these globules, presenting 
the formation of cracks and longitudinal 
fissures, through which water would pene- 
trate indefinitely in case of a break in the 
protecting pipe. 

Another and not less important function of 
gas is to reduce the specific inductive ca- 
pacity of the insulator. Solid paraffine pos- 
sesses about the lowest static capacity of any 
insulator, except air and gases; an admix- 
ture of dry gas in the above described man- 
ner reduces the specific inductive capacity 
at least 15 per cent. below that of pure 
solid paraffine. The practical utility of this 
extremely low iuductive capacity is that it 
permits of the use of a conductor of 200 ohms 
per mile resistance, and results in a cable 
in which the effects of retardation are no 
greater than in a conductor of 200 ohms per 
mile, insulated to a proportionate thickness 
with rubber or gutta percha, and provided 
with inductive shields. The weight of the 
conductors being equal, and the thickness of 
insulation the same, if a gutta percha or rub- 
ber insulated cable works for a distance of 
two miles, this, it would seem, might be de- 
pended upon for equally good service 
through three smiles. This use of small 
for cables of moderate length, 
in that the diminished surface 
prevents to a great extent any trouble from 
‘‘cross talk,” due to the static charge or 
condenser of the wires; and besides econo- 
mizing space, the proximity of the wires to 
each other causes the circle of other con- 
ductors surrounding each one to act as an air 
induction shield. In case of a lightning dis 
charge, if the cable is not protected by an 
arrester, the small size of the wires and thin- 
ness of the covering causes them to burn off 
close to the end of the pipe, causing less 
trouble to repair than if the wires had been 
of sufficient conductivity to allow the charge 
to pass through them and jump to the 
ground at some point of thin or defective in- 
sulation anywhere inside the cable. 


THE NEW GILLILAND BELL. 


The names and numbers of the parts of 
the Gilliland bell, together with the prices 
for single parts, will be found in the cata- 
logue published by the Western Electric 
Company, which is extensive. We are un- 
able to quote it in this connection, for want 
of space, but will do so in a subsequent 
edition. 

A black-walnut base-board supports, as 
usual, the bell-box and battery stand. 

The bell-box is made of iron, and is taste- 
fully japanned, and screwed permanently 
upon the base. 

The works, both of the generator and 
ringer are affixed to the front of the box, 
which is made of mahogany. 

The generating magnets are of extra large 
size and consequently very powerful, and 
the armature cylinder which consists of cast- 
iron pole pieces, united by brass castings, of 
course, is fixed between the poles. 

The front part carrying the works of the 
bell is attached to the base by three screws 





or lighting field—we say everybody is look- 
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which are maintained in position by spiral 
brass springs surrounding them. These 
screws serve also as electrical connections 
for the wires. The ringer is held in posi ion 
by small clamps, and these serve also for 
electrical connections. All ringers are de- 
tachable, so that if a ringer cannot be con- 
veniently adjusted when the bell is fixed up 


by gently rapping the box, moving it upward | 
and detaching the hooks from the slotted | 
springs, which are adjustable, and can be! 
tightened or loosened if necessary. 

The line is connected at screw-posts at the | 
top of the bell, and when used at a terminal 
station the line is to be attached to the left-| 
hand binding post, and the ground wire to| 
both the center and right-hand binding | 





in an office, it may be taken out altogether, 
and a second one substituted for it. 
In order to take it out, the front must be 


removed from the bell-box ; it is then neces- | the two side screws, and the ground wire to | tion. 


sary to remove the large wheel ; this is done 
by pressing the shaft inwardly, and forcing 
the fastening pin through the groove in the 
The clamp screws must then be 
slightly loosencd and turned on one side, 
and the ringer can then be withdrawn. 

A screw extends through the cover, by 
which the ringer can be adjusted without 


hub. 


opening the box. 

The apparatus for rotating the armature 
consists in a crank-shaft, a soft metal spur- 
wheel and a rubber pinion, the latter being 
on the armature axis. The spur-wheel is 
loosely fitted on the crank-shaft, and by a 
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pin fitting in a groove on the hub, the rota- 
tion of the shaft impels the wheel. 

Like all magneto bells, there is attached to 
this an automatic switch, which operates to 
introduce the telephone into the line circuit, 
and also to close the local circuit of the 
transmitter battery ; when not in use, the 
telephone rests in the yoke on the end of this 
switch-bar, and by its weight depresses the 
sume, Cutting the telephone out. 

The arrangement for breaking the shunt 
circuit of the generator is automatic, and | 
very reliable; steel is substituted wherever 
practicable for iron, and every precaution 
seems to be taken in order to make first-class 
and endurable telephone bell. It is obvious 
that at the present time, it would be im- 
prudent to say anything regarding the dura- 


| posts, but if used at an intermediate station, 
| the in and out line wires must be attached to 


the center screw. | 

The transmitter wires are all arranged for | 
counection with the transmitter, which is 
placed immediately over the battery box 
and instead of binding screw terminals for | 
the telephones, binding clamps are provided, | 
which seem admirably adapted to prevent 
the cord tags from working loose. 

The bell is emphatically a fine piece of 
workmanship, and only needs the test of 
use, 

THE KERITE INSULATED WIRE AND CABLES, 
made by Mr. A. G. Day, at Seymour, Conn., 
commanded more than ordinary attention 
for their fine finish and excellence of con- 
struction. These conductors were exhibited 
in the various sizes and styles made by this 
house, from single insulated wire up to cables 
of sixty conductors for telephone and tele 
graph purposes. There were eight styles of 
armored cables, containing from one to seven 
wires, and one of ten. The man- 
ager, Mr. Clark B. Hotchkiss, represented 
the house and the exhibit, 
while Mr. A.G. Day, the inventor, as a visitor, 
enjoyed himself investigating the many elec- 
trical appliances of experimenters and inven- 
tors in other branches of electricity. 

THE LAW SYSTEM 

received marked attention from the repre- 
sentatives of the telephone companies, and 
the workings of the system was interestingly 
explained by Mr. Frank Shaw, the competent 
and well-known electrician of the company. 
The Law telephone system is in use in the 
southeastern territory of the United States, 
and at other points, and gives satisfaction in 
It is one of the oldest ex- 


business 


took charge of 


these localities. 
change systems, and the apparatus on ex- 
hibition was very elegant in design aud finish. 
Mr. W. A. Childs, president of the company, 
was also present, looking over the field and 
watching the interests of the company which 
he represents. 

Mr. W. H. Helyar was there taking care 
of the interests of a young but important 
manufacturing company, whose extensive 
works are located in Southern Massachusetts, 

THE PALMER WIRE COMPANY 

have never been seen at one of these exhibi- 
tions before, and although their exhibit was 
not located in a favorable position, their sam- 
ples embraced all that could be desired ip 
telephone and teleg:aph wire. This com- 
pany have recently gone into the manufac 
ture of galvanized iron, Bessemer and steel 
wire of every description for electrical pur- 
poses and has made marked progress since the 
beginning. The goods of their manufacture 
is drawn with great care and exactness from 
the best iron and steel, and by a continuous 
process of annealing and galvanizing, secure 
a very even and tough wire, as the samples 
prove. 





bility of the bell since in telephone apparatus, 
as in most affairs, the proof of the pudding | 
is the eating thereof. And with such for- | 
midable competitors in that line as the Wil-| 
liams and Post, and Davis and Watts bells, 
it will no doubt be put on its metal. 

So far as the generating and ringing 
powers of the bell are concerned, there need 
be no hesitation in saying that they are 
superlatively good. The generator is one of 
tremendous power, and the ringer wonder- 
fully sensitive. And if the bell proves 
retentive of these qualities, there is very 
little more to be desired. 


The battery box arrangement 1s one of the | 
specialties, and consists of a cast-iron flanged | 


shelf, on which the battery jar is to be 


placed ; this is covered by an ornamental! number of lights are burning on the same 


veneered box, which has a couple of haoks 
engaging in slotted springs fastened on the | 
hase-board, | 

The battery box, or cover, can be removed 











The enterprise and business ability of this 
young house might be followed with good 
results by older concerns who rely upon the 
reputation of their ancestors rather than 
upon the excellence of their production or 
the care with which they attend to the wants 
of their patrons. 

THE ELECTRICAL 
was represented by Mr. Theo. Mace, their 
New York manager, who placed before the 
experts samples of electrical apparatus which 
they manufacture or for which they hold the 
agency, among which we found an auiomatic 
cut-out for electric arc lamps. This cut-out 
has advantages not seen in others and is val- 
|uable in case the lamps should fall or a de 
rangemert occur requiring attention while a 


SUPPLY COMPANY 


line. By means of a spring the lamp is cut 
out of circuit when its weight is taken off. 
Beside their unusually full list of annun 


| carbon connector is re-inforced by platinum | 


; | attracted considerable attention. 
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insulators, they had an interesting exhibit of 
telephone, telegraph and electric light wire 
for every position and purpose for which 
they are used, also a new battery, known as 
‘the diamond carbon telephone battery.” In 
size it is six inches high, four inches square, 
and fits any telephone box. This battery has | 
a very great carbon surface, its internal re- 
sistance being only ;j,; of an ohm, and the} 


wire and lead, making an absolute connec- 
The elements are simple, and can be 
replaced at small cost, making a desirable 
battery for telephone purposes. 
THE STABLER INDIVIDUAL CALL 
The exhibit 
was in the same room with that of the Stand- 
ard Electrical Works, who make the instru- 
ments for Mr. Stabler. Some improvements 
have been made in this apparatus since it was 
shown at last year’s convention in Boston, a 
notable one being in the generator used. 
There are other improvements in the mech- 
anism and character of this system, but our 
space will not allow of a more extended 
notice at thistime. Mr. Stubler was assisted 
by Mr. J. H. Iddings, whose geniality and 
thorough knowledge of electrical science as 
applied to the Stabler call system made his | 
explanations interesting to those well versed 
in telephony and also to the outside world. | 
THE AMERICAN ELECTRICAL WORKS, | 
of Providence, R. I., had an extensive ex- | 
hibit, completely covering the whole field of 
electric conductors. 

The electric light wire manufactured by this 
company consists of the various styles in gen- 
eral use for outside, inside, underground, and 
submarine conductors. The best Lake 
Superior copper wire is used and thoroughly | 
insulated, with an outer covering of fire and | 
waterproof materials. Their exhibit included | 
almost every style of conductor which can be | 
used in this connection for either arc or incan- 
descent lighting. These works have long 
been noted for their specialty in telephone 
and telegraph, office and annunciator wire of 
all descriptions including all kinds of electric 
cordage. Their exhibit in this department 
approached the wonderful. Starting with 
twenty different styles of magnet wire, from 
forty to fifty of office and annunciator wire 
of all sizes and varieties of color, and as 
many more for telephone and telegraph 
purposes. Notab’!e among the latter was a 
flexible connecting cord for the telephone, 
with double worsted covering, and tinsel 
conductors having their patent solid-screw 
lips. A novelty in this line was a cord for 
attaching the telephone to circuit, fitted with 
Sawyer’s patent rubber supporter, which 
removes the strain from the tips and renders 
the cords more durable. Arother specialty 
manufactured by this company is an insu- 
lated telegraph and telephone wire, double 
braided with cotton and saturated with their 











Electrical Works, and it is to his thorough 
knowledge of the requirements of the age, 
and the able assistance of Mr. W. H, Sawyer, 
secretary and electrician of the company, 
that so much has been done to improve and 
advance this important branch of electrical 
science. 

Mr. F. Il. Angell, purchasing agent for the 
company, had charge of the exhibit, and 
constantly watched the large interest placed 
in his hands with fidelity. 


THE PROVIDENCE TELEPHONE AND ELECTRIC 
COMPANY. 

It would be superfluous for us to mention 
the work already done by Mr. J. W. Dux- 
bury, in placing the telephone exchange at 
Providence, R. I., among the leading ones of 
this country and the world. Some of the 
elements which have contributed to the suc 
cess of this model exchange can be briefly 
mentioned now, and if the curious desire to 
investigate further we would refer them to 
past history, published at various times in 
our columns, Their success in a great meas- 
ure has been due to the mechanical appli- 
ances used, samples of which the company 
exhibited at the convention. The Providence 
switchboard, in use in the large exchanges in 
the East, and exclusively in the Providence 
central office, where there are over eighteen 
hundred subscribers’ lines in one room, ad 
mits of expansion to accommodate at least 
three thousand subscribers’ linesin one room, 
and brings all the working parts within reach 
of the operator without stretching. All the 
connecting wires and points being encased in 
rubber, leakage and induction is therefore 
reduced to a minimum. It has been found 
by experience to do quick and economical 
work in a large central office, and can be 
used advantageously for metallic circuits. 
The Worcester office has been equipped with 


| this board, and switches for Springfield office 


are now in operation. 

There were four of these boards on ex- 
hibition, showing the different sizes and 
made by the company, and all 
equipped with the Breckenridge jack, a 
device for looping in the central office tele- 
phone, without breaking circuit or in any 
way interfering with the conversa 
tion of subscribers who may be using the 
The central telephone office in Provi- 


styles 


free 


line 
dence has used this device iu preference to 
all others. Two years’ experience has proved 
its reliability and adaptation to the wants in 
this respect of a large telephone exchange. 
It is in use in some fifteen or twenty ex 
changes in the country, and is highly recom- 
mended. 

The Howard Safety Appliance is the in- 
vention of Mr. Charles T. Howard, Secretary 
of the company, and is a valuable lightning 
arrester. This device consists of a cut out and 
fusible wire in a compact form, to be placed 


patent compound. These are made from the | outside of the house or place of business of 
best galvanized iron wire, in sizes from No. 8} the subscriber; the electric current, by means 
to No. 16, making an excellent line wire. | of an arm extending inside of the building, 
Of the three styles of cables exhibited, the | being entirely cut off from the interior at the 





ciators, vibrating bells, burglar alarms and 


‘* Lytle cable” is the superior to the others. It | 
ismade from the best materials. Cablesof from 
10 to 100 conductors, each conductor thor- 
ougly insulated with rubber (800 megohms per 
mile), and covered with tinfoil. the whole 
twisted together and covered with a braid, 
a perfect rubber tube, and a weave of heavy 
linen, similar to fire hose, and then thor- 
oughly saturated with paint and varnish, 
securing high insulation, combined with the 
best possible protection from the weather 
and mechanical injury. Another style, 
known as the “‘ group cable,” sixteen hundred 
feet of which was exhibited in the vestibule 
of the hotel, and attracted wide attention. 
This cable is composed of rubber-covered 
wires, and made in groups of 7, 8, or 9 con- 
ductors, the center one of which is covered 
with tinfoil. The groups are then twisted 
together and covered with a perfect rubber 
tube, and finished similar to the one men- 
tioned; it is then saturated with paint and 
varnish, making a durable insulated sabia, | 
The third cable is composed of cotton-covered 
wires, saturated with their patent compound, 
and made in groups of 5, 6, or 7 conductors, | 
and finished up like the others, Mr Eugene | 
F. Phillips is president of the American | 





will of the subscriber, while fusible wires 
afford additional protection when the instru- 
ment is in circuit, should an excessive charge, 
as from electric light currents, be accidentally 
thrown upon the telephone line. The ad 
vantages of this device are too obvious to 
need further comment. It is in successful 
use in Providence and other exchanges, and 
is in increasing demand wherever it has been 
introduced. 

In addition to the apparatus mentioned, 
the company have a clip for hanging cables, 
which fully mects the wants of telephone 
and telegraph in this respect, and New 
England rights for the best system of electric 
time. 

The circulars issued were elegantly de- 
signed, and the by far the best examples of 
printers’ skill to be sgen. 

Mr. J. F. Hedge, jr., superintendent of 
the electrical department of the company, 
had charge of the exhibit and proved to be 
an intelligent and interesting expounder of 
the mechanism under his care. 

UTICA ELECTRICAL WORKS 
displayed a large assortment of attractive 
samples for fire and burglar alarms, bells, 
and gas lighting apparatus. Their new an 
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nunciator, differing from many of the old 
styles of drops, is unique and serviceable for 
hotels or for private residences, and has ad- 
vantages over other apparatus of this charac- 
ter. Itis quick to respond to the call, easy | 
in movement and its simple construction 
make it durable and not easily put out of 


| sixty elements (chloride silver). 





order. The exhibit included Palmer's uni 
versal telephone switchboard, with the in- 
ventor’s patent spring jack connections. | 
This device is well known in telephone | 
circles and requires no introduction to our} 
readers, and is in use in the cities of Albany, | 
Troy, Utica, Herkimer, Amsterdam, New | 
York ; Cleveland, Ohio ; Galveston and | 
Houston, Texas; Little Rock, Arkansas, and 
other prominent places in the United States, 
Mexico, and Central America. Mr. Charles 
A. Rolfe is the general agent for this com- 
pany. 


THE STANDARD ELECTRICAL WORKS 


of Cincinnati, gave an exceedingly fine dis- 
play of magneto b Ils. There was nothing 
wanted in this regard. Every type of these 
instruments were liberally shown, and com- 
attention for their finely 
finished working parts and graceful and 
elegant exterior. Besides the ordinary bell, 
a large number of which was shown, we 
noticed a new design, which they are now 
making for extra territorial and long lines. 
It isa very strong, compact magneto bell, 
with fine cut geared wheels, and is guaran- 
teed to ring through not less than 20,000 
ohms resistance, fully double the strength of 
their ‘‘Standard” No. 1. In all other re 
spects this instrument is the same, only a 
little larger than the present bell. 

The company also exhibited an improved 
club switchboard, which was shown com- 
plete, with magneto bell, transmitter and 
telephone as set up ready to attach main 
lines to the binding posts on top of board. 
This board is used largely in small villages, 
branch exchanges and for club purposes. It 
black-walnut and 
power 


manded close 


very neat—made of 
highly ornamented. Also a small 

generator for general exchange use. 
generator this size will run twelve 
twenty tables, having strength and capacity 
equal to eight small switchboard generators. 
The brushes on the armature are so arranged 
that they can be easily adjusted when worn. 
The bearings on the armature are made of 
fine steel, and will stand hard and constant 


is 


One 
to 


service. 

Their improved switchboard for general 
exchange purpose, reccived more than 
ordinary attention, and the many good 
points of their board impressed the mana ers 
favorably. Mr. Isaac Kinsey, secretary of 
the company, managed the exhibit with 
unusual ability. 


LYNCH AND BANTA, OF CHICAGO, 


exhibited two sections of the asphaltum 
concrete conduit, manufactured under the 
Dor:ett, Morris and Williams’ patents. This 
new and improved design for conduits ex- 
cited much interest. The material used in 
its construction seems too impervious to 
moisture and its insulatory qualities are ex- 
cellent. We shull in a subsequent edition 
give fuller description of this system. At 
present we append herewith the opinion of 
two unpiejudiced electricians: 


on 


CuricaGco, April 25, 1883. 


H. Dorsett, Esq. 
Dear Sir: 1 have made the following tests 
of the ashphalt-concrete material submitted 
to me by you for that purpose. A piece of 
the material 8 in. square and 114 in. thick 
was kept saturated on each side with acidu- 
lated water for three and one-half hours and 
then placed in electric connection with a bat- 
tery of 330 callaud elements and a delicate 
calvanometer for a period of thirty minutes, 
and its insulating properties under these con- 
ditions were perfect, there being not the 
smallest signs of leakage. Several other sim- 
ilar and very severe tests were made upon 
pieces varying from one-fourth of an inch to 
two inches in thickness, all of which proved 
the material to be an excellent insulating 
substance. I also made a thorough test of 
three lengths, joined, of your underground 


D. 


electrical wire conduit, manufactured from 
the same material noted in above tests, using 
a very delicate reflectiug galvanometer and 
This test 
showed the form of conduit to be perfect in 
its non-conductive properties. In my ex- 
perience during the past three years I have 


|examined numerous devices for protecting 


and insulating electrical wires underground, 
and I have certainly never seen a material, 
tests of which answered all the necessary re- 
quirements so successfully as yours. In my 
opinion your form of conduit is perfection. 
Very respectfully, 
L. O. McPHErson, 
Western Electrician, Mutual Union Tel. Co. 


OFFICE WESTERN ELEctnric Co., } 
Cuicago, Oct. 4, 1883. 5 
Mr. D. H. Dorserr. 

Dear Sir: 1 have tested the 
conduit furnished by you by immersing them 
in water and filling the holes with water, and 
measuring the insulation between the holes 
and the water outside. The result obtained 
at the first test was about 9,000 megohms for 
the length of twenty-six inches. No change 


sections of 


in the water, and at the end of a week the 
material appeared to be perfectly impervious 
to water. The first test and the second, at 
the end of thirty-six hours, were made upon 
asection of conduit containing a joint and a 
closed end—practically two joints. Upon 
breaking up one of the sections, the structure 
or the material appeared to be perfectly 
homogeneous and of uniform density and 
hardness. 
Yours respectfully, 
W. R. Parrerson. 

THE DOMESTIC ELECTRICAL MANUFACTURING 
COMPANY 


exhibited three samples of their specialties, 
all of which are electrical novelties and 
attracted wide attention. Their character 
and construction are such that most, if not 
all, telephone men in this .country would be 
interested in seeing succeed and in develop- 
ing a field for. 

One of these specialties, an ingenious de- 
vice for lighting gas, will undoubtedly 
supply the place of the old dirty and cum- 
brous torch and wicks now used for igniting 
gas. 
wider scope of supplying hotels and large 
places of business, but will fill a conspicuous 
place in the household, where cleanliness is 
desired; and to those who would reduce the 


and the too ready match. 

The sample shown was about two and a 
half feet long, the handle extending half its 
length, which contained two cells of bat- 
tery. A hollow tube extended from the 
handle to any desirable length, through 
which the connecting wire of the battery 
are carried to a point at the top, the ends re- 
maining slightly apart. By means of a trig- 
ger in the handle connections are made 
which drives a spark from the wire ends at 
the top. The capacity of this ingenious 
piece of mechanism is very close, if not 
fully up to 4,000 sparks, and so small are 
its parts made that no possible fault can be 
found with it in any particular. Another 
novelty was a physician’s portable battery, 
which could be put in the vest pocket with- 
out trouble, and is the neatest thing of this 
class that has come to our notice. Both of 
these devices can be readily taken apart and 
the batteries recharged at very little ex- 
pense. The company are also making a 
small annunciator bell that can be used for 
household purposes. 

Mr. A. P. Sawyer, president of the com- 
pany, is one of the early telephone men, and 
has taken hold of this enterprise to develop 
interest and supply the demand for electrical 
specialties of every description. 

——_ +—a>e —— 

General Agent Geo. L. Beetle, Samuel 
Ivers of New Bedford, and Geo. T. Manson 
of Boston made a short visit here on their 
return from the National Telephone Con- 
vention. 





was observed after thirty-six hours’ soaking | 


The field is not alone limited to the | 


risk of tire from the carelessness of servants | 


A Suburban Drive and a Notable Banquet 
Complete the Festivities. 


At the invitation of President A. D. Bul- 
lock, Vice-President and General Manager 
Captain George N. Stone, and Secretary 
Dickson, on behalf of the City and Suburban 
Telegraph Association of Cincinnati, the 
remaining members of the National Associa- 
tion of Telephone Exchanges, in convention 
there, enjoyed a drive and banquet of more 
than ordinary interest on Thursday. As 
sembling at the Gibson House at 10 4. M., 
the party were driven in Zumstein’s carriages, 
headed by Captain Stone in his open driving 
wagon, with three prominent guests, through 
Burnet Woods and glorious Clifton, to Ches- 
ter Park. where Maud 8., the only living 
thing that is quicker than the telephone, re 
ceived in her capacity as ‘Queen of the 
Turf” the kings of the telephone. To the 
ladies accompanying the latter she 
especially gracious, accepting sugar from 
their gloved fingers with as much zest as if 
she liked it 
them the courtesy due them as callers. 
was jogged around the course by Mr. Bair 
for the edification of the strangers, whose 
motto, like her own, is 
who lose no time in superfluous action 

From the course, after a glass of cold Sve, 
the party were driven over the more beauti- 
ful portions of the hill land, and anchored at 
the Gibson at 3p. M., the hour set for the 
banquet, which, ordered but. twelve hours 


was 


She 


**Go abead,” and 


before, had been gotten up by mine hosts of 
that hotel, with especial reference to the 
abilities of Mr. Al. Corre, grown skillful 
with practice on the Mercantile Club, to do 
| the correct thing on short notice. How well 
he succeeded may be imagined, but by those 





rusing the following menv, which was set 
| forth on exquisitely illuminated cards, backed 
os by a dainty reproduction in colors of a 
| famous picture. 
| Dinner in honor of the National Telephone 
| Exchange Association, given by the City 
}and Suburban Telegraph Association of Cin- 
cinnati, Gibson House, October 16, 1883: 
‘*Hello.” 
Haut Sauterne. | 
Blue Point Oysters. 
**Closer to the microphone.” 
Purce of Chicken. 
** Are you waiting?” 
Baked English Turbot. 
Hollandaise Potatoes. Dressed Celery. 
** Here’s your party.” 


Haut Lafitte. | 

Fillet of Beef, Mushrooms, Dutchess Pota- 

| toes. 

| **Don’t cut me off.” 
Miranda Punch. 

| ** Their line is crossed.” 

| Pommery Sec. } 

| Roast Larded Grouse. Julienne Potatoes, 

“Stand back a little.” 

Ice-cream. Cake. 

** How do you get me” 

Fruit. 

**The line is in use.” 
Brie. Rochefort. 

“Call again.” 

| Coffee. 

| ** Good-by.”” 


| The dinner, admirably prepared, was en- 
| joyed in silence, save for the converse of 
neighbor with neighbor, and an occasional 
| “‘across-the-table” sally, but the speeches 
| which followed the introduction of cham- 
| pagne, ‘‘the wine of courtesy,” took all the 
| more importance from their informal nature. 
| President A. D. Bullock was first called up 
|in a graceful little speech by Chairman 
| Stone. He was happy beyond. even his 
usual readiness, and finally, expressing his 
confidence in the success of the Bell tele- 
phene patent, said, amid cheers and laughter, 
|that if it failed the funeral would be the 
| greatest on record. Mr. H. N. Gifford, of 
|the Louisville exchange, was next brought 
to his feet, and his neat speech was followed 
by cries for T. D. Lockwood, the electrician 
of the Bell Telephone Company, who, like 
the foregoing, delivered one of those. happy 
post prandial speeches, sparkling with subtle 





and was not merely paying | 


not present can scarcely be realized on pe- | 


wit and losing so much in reproduction in 
cold type. Mr. W. H. Eckert, the New 
York manager, received with cheers, was in 
equally brief, but happy mood, and Mr. C. 
N. Fay, of Chicago, the next speaker, was 
likewise applauded and laughed with. Capt. 
Geo. N. Stone was next clamored for, and 
delivered a little oration apart from those 
frequently called for, by his position as 
toast master, and with equal 
Mr, Sisc, of Canada, begged off, and more 
than repaid the audience for excusing him 


happiness. 


with a funny story of telephone experience. 
Kk. V. Cherry, of Post & Co., came next, 
and was brief and pointed. Mr. Childs, of 
New York, Mr. Metzger, of Pittsburg, Mr. 
|Sherwin, of Boston, Prof. Shiras, of Cin 
cinnati, and Mr. Fred. O. Vaille, of Denver, 
and Mr. Gailley followed in the spirit of the 
moment—brief, pointed, and witty. At 
this period of the most impressive 
|scenes of the day occurred, * 

A member of the press, called upon to re- 
}spond for ** The Third Estate,” did so, and, 
lin closing, asked for E. 'T. Gilliland, who, he 


one 


}srid, had done more, in his line, for the Bell 
‘telephone, than any man except Bell. 

| ‘This called to his feet Mr. T. D. Lock- 
|wood, the electrician of the Bell company 
!'who warmly and cloquently seconded the 
‘sentiment, and proposed the health of E. T. 
| Gilliland, “the man who, in practical appli- 
fances and their development, had done more 
|for the company than any man living except 
| Mr. Bell himself.” 

The health was drank standing, as pro- 
posed, and Mr. Gilliland said, after thanks ; 
*T cannot make a speech, but if any of you 

| want a magneto bell tinkered up [cheers and 
a voice, ‘‘ Or one invented ”|, I shall be glad 
'to have you call on me.” | Applause. ] 

| After a vote of thanks to the Gibson, the 
|meceting broke up. 

eh = 

The Telephone Business in South America, 


It is not surprising that the success which 
has attended the introduction of the tele 
phone in the United States should have at 
last found its way to South America, where 
after watching it here for two or three years, 
the large business communities have taken 
hold of it with an avidity which has devel- 
oped some telephone exchanges which rival 


jany at the North. 


At Rio de Janeiro, the Telegraphos Ur- 
banos Company has over 650 actual paying 
subscribers in connection, and running 
lines to connect the suburban places with the 


Is 


city. 

At Buenos Ayres, the United Telephone 
Company of the River Plate, Limited, has 
over 1,100 subscribers connected, and a tele 
graph business by means of the Bell tele 
phone, is being done between Rosario, Santa 
Fe, and Cordova and Buenos Ayres, besides 
exchanges in each place. At Caracas, Ven- 
ezuela, an exchange of 130 subscribers has 
been put in operation since June 1, and at 
Ia Guayra, the seaport town of the capital, 
twenty-five subscribers enjoy the same priv- 
ilege, with the promise of having a four wire 
telephone trunk line to connect the two cities 
so soon as the wires can be strung. 

This 1s a feature in the capabilities of the 
telephone which has not been possible in the 
United States. owing to the restriction clause 
in the American Bell Company’s contract 
with the Western Union Company, but the 
Tropical American Telephone Company, 
which supplies all the Bell telephones to 
South America, Central America, West 
Indies and Mexico, is not restricted in this 
respect, and consequently can use the tele 
phone for a telegraph business, and it is one 
of the most profitable branches of the whole 
system. 

Exchanges are being started at Bahia, 
Pernambuco, Santos and Rio Grande. in 
Brazil, and on the west coast, Santiago. Val- 
paraiso, Lima and Bogota, will soon be 
added to the list of cities enjoying telephone 
central office communication. In the West 
Indies, Barbadoes and Trinidad already have 
ninety and seventy subscribers, respectively. 

Very truly, Jas. H. Howarp. 
-_ 

General Superintendent Keller has just 
returned from California. and is spending a 
few days with his friends in New York and 
New England, 
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The Telephone Convention and the Tele- 
phone Field. 





Elsewhere, in this number of the REVIEw, 
will be found a full account of the Cincin- 
nati Convention, the men who were there, 
and the field in which they labor together, 
with a few comments upon the present con- 
dition of telegraphic work, and what may be 
looked for in the future. Following this 
will be found a description of the exhibits. 

The brains of one of the largest corpora- 
tions of this country, indeed of the world, 
were gathered last week in Cincinnati. These 


| men represent a capitalof one hundred mil- 
lions of dollars, and com panies which, while 


carrying on the most stupendous enterprises, 
was never known to make a mistake, never 
known to rush into projects of doubtful 
promise, and never known where boldness 
was called for to exhihit timidity or inde- 
cision. 

The men who control it, the men who 
gathered at Cincinnati, may safely be taken 
as true exponents of American perseverance, 
intelligence, and enterprise. These men, 
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a minimum 

The telephoue field, and he who labors 
within it, are of especial interest to THE 
EL&cTRICAL REVIEW, which has ever de- 
voted itself to all that most nearly concerns 
both the one and the other. 

We have a personal acquaintance with 
most of the organizers and projectors of 





13|0f good will 1s necessary. 
15, 16 | have recently entered the field, or are about 


| telephone enterprises. 
| 


To these no assurance 
To those who 


to do so, we would say that Tur ELEcrri- 


) : 
s|CAL Review will always be found ready to 


listen to their complaints or suggestions, and 
to lend them a helping hand ; and, being the 
only journal in the country representing 
telephone interests, it may safely be said to 
be in a position to act effectively. 

-- 

New Cables. 








The project of laying two additional cables 
hy a new company, which some time since 
we brought before our readers, is now about 
to be realized. The cables are in course of 
construction by the Siemens Brothers, and 
the arrangements for laying and testing them 
ave now under advisement. 

We said before, and we repeat now, that 
we do not see what want the laying of these 
additional cables is likely to meet, and we 
shall be surprised if the project results in 
anything more than a forced reduction in the 





price of messages and the falling off in the 





efficiency of the aaitiee, which such a course 
usually leads to. 

It has been alleged that cable messages, 
under the present system, are not suffered to 
pass without inspection by intersted and 
unscrupulous persons; that on this side of 
the water one of these persons is Jay Gould, 
who, by withholding a dispatch or changing 
it, may jeopardize the interests of those who 
use the cables; and finally, that news coming 
through such hands, or passing the inspec- 
tion of such persons, cannot be relied upon. 

Now, if such was the case, we should at 
once declare ourselves in favor of a new 
cable, or a dozen new cables. But, as a 
matter of fact, there is absolutely no evidence 
on record to stistain these assertions; no evi- 
dence to prove that under the present system 
messages have even been needlessly retarded 
or tampered with. We cannot, therefore, 
see how the public interests can in any way 
be benefited by the laying of new cables. 
pe 
Official Reports of Any Value? 


Are 





The recent experiments at Grenoble, 
France, in the transmission of electrical 
energy, if not wholly satisfactory from a 
commercial point of view, would seem, from 
what is now transpiring, to possess no lit le 
value from a psychological. This result, 
though unlooked for, is none the less gratify- 
ing and will, doubtless, amply repay M. 
Deprez for his labors, and the committee of 
inspection for its perseverance. 

No sooner were the results, as found by 
the latter, made public than the minds of 
the critics exhibited various abnormal sym- 
toms. These systoms we are now seeing 
reflected in the various scientific publica- 
tions on this and especially on the other side 
of the water. Diversity of opinion as to 
many affairs of life answers, there is reason 
to believe, a valuable purpose, but applied 
to the results of scientific experiments when 
all the details are given with mathematical 
exactness, this diversity of opinion results 
only in encouraging the average reader in 
the belief that scientific investigations are 
shams, and that experiments in however a 
doubtful field, may be shown by mathematics 
to be successful if only there be a proper 
discernment exercised in thie selection 6f the 
investigators. 

Thus by various, in some cases quite 
unique processes of reasoning, the results 
given to the French Academy of Sciences by 
the committee appointed by the Mayor of 
Grenoble to estimate the work done by M. 
Deprez, indicate to the minds of the French, 
English and American critics all sorts of 
things. One journal says that the figures 
show a complete success fot the attempt to 
transmit clectrical power to a distance ; that 
the amount of power collected from 
the running stream performed a valuable 
work in driving various mechanical con- 
trivances without the interposition or fuel, 
and the problem of transmission of power, 
save as to a few unimportant details, is 
solved. Another French critic says that the 
result as given, over fifty per cent. recovered 
at the end of the second machine should, of 
a right, be reduced ten per cent. One 
English critic says it should be reduced 
twenty-five per cent.; another says thirty- 
five per cent., and that the results, from an 
economical point, are of no earthly value. 

We won't say that any of these gentlemen 
are wrony, for we don’t know whether they 
are or not, since we did not make the meas- 
urements by which such experiments should 
be judged. But until the contraryis proved, 
we will pursue our usual policy of trusting 
to official statements. Surely a body of ex- 
perts chosen presumably for their fitness 
by the Mayor of Grenoble to apply scientific 
tests and measurements to Deprez’s experi- 
ments may be expected to know more about 
these experiments than their countrymen 
who were not present at the trials, and more 
than the most distinguished critics on the 
other side of the English Channel. 

Besides the pique which it has been alleged 
the English are in the habit of evincing 
when important discoveries are made in 
Gaul, or elsewhere out of England, there is 
a tendency toward incredulity ‘in the latter 





country which would seem to forbid the 
acceptance of anything not in keeping with 
English scientific traditions. When the 
project of forcing illuminating gas through 
street mains was first broached, the English 
scientific world sent up a perfect howl of 
derision ; when Capt. Ericsson towed the 
admiralty barge down the Thames with his 
propeller launch, the English navel authorl- 
ties, afier dozing over the subject for several 
months, decided that the substitution of the 
oblique for the direct action would interfere 
with a ship’s steering-gear, and when it was 
proposed to send a ship from America across 
the ocean propelled by steam, an eminent 
scientest promised to swallow it on its 
arrival. We did not hear if he fulfilled bis 
promise or not, but we did hear that steaii 
navigation and the propeller were complete 
successes. 

The experiments that have been made by 
M. Deprez im the transmission of electrical 
energy, Whether they show that waste power 
may be econoniically collected and sent to a 
distance electrically or not, dre of the utmost 
importance, and even if they do not prove 
the project already a commercial success, 
may from the excellent results obtained, not 
unreasonably be looked upon to do so in the 
near future. 

But whether he succeeds or fails, Deprez’s 
efforts will be none the less praiseworthy, 
and since he looks to the public for neither 
assistance nor applause, lie has little to fear 
or hope from censure or from praise. 
>_>: — 
Telephone Signaling and Apparatus to do 

it With. 





So long as telephones are used, so long 
mist means be adopted by which the person 
desiring to talk, niay itt#act the attention of 
his victim. 

The first, the most obvious, and as it has 
turned out, the most impractical and expen- 
sive plan was to establish a normally closed 
battery circuit, with an ordinary electric 
single sttoke bell, at each station, and to 
give the signal by breaking and elosing the 
circuit the desired number of times. For 
example, if the central station wished to call 
station 21, the call would be made by break- 
ing dnd making the circuit twice, then by 
pausing for 4 moment, and pruducing an 
additional nidké and bredk. This wotild 
give the signal 21, which could of course be 
repeated adliitum. But the constant ring- 
ing of bells, soon resembled much study in 
that it became ‘‘a weariness of the flesh” 
to the subscriber ; and 1t also dawned upon 
the optimistic int: lect of the central office 
managet that the space taken up by his bat- 
teries was erio#mous, and that the care they 
required was Outrageous. 

At this tinie the ni:greto-bell, Which had 
been considerably talked of, became an 
actual factor ; and just as soon as it became 
evident that miagneto-bells could be prociired 
in quantity, and also that the dppareitly 
high first cost was soon made up by their 
superior work and durability, they were 
rapidly introduced both for new lines, and 
also as a substitute for the battery bell and 
an improvement on the older lines. 

But who, out of the thousands who have 
made, set up, tinkered at, and used magneto- 
bells, have taken a thought as to what they 
are, why they are so named, and what princi- 
ple they operate upon. 

Let us consider a moment, 
we can find out about them. 

Some years ago, there lived in England a 
man who might have made himself rich, 
but who, for the sake of science, remained 
poor. This man almost at the outset of his 
career in the year 1831 discovered after many 
painstaking experiments that if a wire con- 
stituting a closed circuit was rapidly moved 
across the poles of a magnet, an electric cur- 
rent was developed in the wire, the direction 
of which depended upon whether the wire 
was moved to or from the magnet. It is 
almost peedless to say that the name of this 
man was Faraday. 

The electricity so developed, was at first 
regarded as a totally new manifestation of 
electricity, and hence was called ‘‘ Magneto 
Electricity.” 


and see what 
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Later, however, it was ascertained that it 


;the armature, and vibrates between two | In some cases, this worked very well, but 


was identical with electricity of the machine | gongs, which are fixed on the front of the, 


and of the battery. 

Faraday was satisfied with having dis- 
covered the new way of developing elec- 
tricity, and left it to others to find practical 
means of putting it into use. It is useless 
here to recapitulate the early forms of ma- 
chines and their inventors, for they are legion, 
and they are reasonably well known. After 
lying dormant for many years, the discoveries 
of Faraday, amplified and improved by 
Wheatstone, Hjorth, Siemens, and Varley, 
brought forth fruit in the modern dynamo- 
electric machine, and a second and unique 
result shortly after appeared in the Gramme 
machine. 

In all these machines the currents are pro- 
duced of uniform direction, cither by means 
of a peculiar form of winding or by the use 
of a commutator, which is a kind of back 
action pole-changer. That is to‘say, as what 
we now Call a pole-changer takes the straight 
currents from a battery and changes them 
into a constant succession of rapidly-reversed 
currents, so the commutator intercepts the 
normally-reverse’l currents proceeding from 
the machine, and straightens them as to their 
direction in the external circuit by reversing 
the circuit terminals at the moment of the 
current reversal. 

Not very many uses had, until the intro- 
duction of the telephone, been made of ma 
chines unprovided with commutators and 
evolving reversed currents. 

Wheatstone used them in his telegraph 
machines, and Holmes employed them to 
produce the electric light, but the telephone 
call-bell has probably given the greatest 
impetus to this class of machine. When we 
undertake to look into the whys and where- 
fores of the magneto bell as it is, we see from 
what bas already been: stated that the name 
is given to it because it generates and is 
operated by electrical currents produced by 
moving coils of wire near the poles of a 
magnet. 

We also see that the complete instrument, 
although popularly called a bell, has a two- 
fold character. 

Enclosed in a single case is an arrangement 
for generating or evolving magneto currents, 
and also an instrument for utilizing the said 
currents to give asigoal. The first we cus- 
tomarily call ‘‘a generator;” the second, ‘‘a 
ringer.” 

The generator comprises a large compound 
horseshoe maynet, with a Siemens armature 
placed between its poles so as to be capable 
of rotation, The Siemens armature, as we 
all know, is a shuttle-shaped piece of iron, 
having a journal at each end adapted to 
rotate in bearings, and having a quantity of 
insulated wire wound on it, the two ends of 
which are brought out to connect with the 
external circuit. A small pulley is fixed on 
one end of the axis of the armature, and a 
large one is fixed in bearings above and is 
provided with a crank by which it is turned 
round. These pulleys sometimes work into 
one another by friction, sometimes are con- 
nected by a belt, and are sometimes replaced 
by a spur-wheel and pinion. The armature 
coil, which usually is of fine wire, and has 
consequently a considerable electrical resist- 
ance, is cut out of the circuit by a shunt wire, 
so that before any current gencrated iu it can 
go to line, the short circuit must in some way 
be broken. Formerly this was manually 
effected by a button, which was to be pushed 
by one hand while the other hand was en- 
gaged in turning the crank; but the bells 
which have been made during the last few 
years have all been provided with an auto- 
matic attachment to the crank shaft, which 
by the first movement of the said shaft broke 
the short circuit. 

So much, then, for the generator. Let us 
now consider the ringer. It consists of an 
ordinary electro-magnet in the same circuit 
as the generator when cut in, a small horse- 
shoe permanent magnet clasping the electro- 
magnet and a soft-iron armature pivoted at 
its center, and adjusted in front of the elec- 
tro-magnet poles. The centrally pivoted 
armature is not in actual contact with the 
permanent magnet, but is inductively polar. 
ized by it. A long bell-hammer is fixed to 


| bell-box. 

The peculiar armature used in these belts 
was a happy thought, and resulted in the 
construction of one of the most powerful, as 
well as one of the most sensilive instruments 
for responding to rapid changes in the direc- 
tion of currents when used to produce an 
audible signal. Several other devices are in- 


automatic telephone switch, and its accom- 
paniment of the circuit closer for automati- 
cally closing the transmitter battery circuit. 
It is not necessary here to refer further to 
these devices. 

The first way in which these belis were 
rung from a central office was by means of a 
similar bell placed in a convenient position 
for the operstor, and located in a branch 
circuit, which could be switched on to any 
line. 

The next move was due to the inspiration 
of some economical genius, and was the sub- 
stitution of a generator only, dispensing with 
the bell part, which, of course, was in this 
connection a superfluity. 

Still, the generator had to be mainly oper- 
ated by means of a crank. 

Shortly after the generator was arranged 
to be worked by a treadle, @ la sewing- 
machine, and this was thought a wonderful 
achievement. 

In the fall of 1879 and spring of 1880 a 
new wrinkle was evolved in the so-called 
power generator. The novel feature in this 
was the locating a generator of large size at 
some place where there was suitable power 
to keep the armature in constant rotation, 
and running a large leading-out wire from 
the generator to the exchange. At the ex 
change a normally open branch wire was led 
to each operator, and these branches could 
be closed on to any subscriber’s line for 
calling 

Obviously, if power was obtainable in the 
same building, the advantage was great, as 
the main leading wire could then be greatly 
reduced in length. This improvement was 
a sweeping one and a great one, and its 
efficiency is attested by the fact that it is still 
the faverite method of supplying calling cur- 
rents. 

Yet certain faults gradually developed, 
which will be referred to presently. Coeval 
with the introduction of the power generator 
another method was in several exchanges 
(notably Milwaukee) introduced. This was 
to provide a calling battery of sufficieht 
strength, and include an automatic pole- 
changer in the circuit of the wire leading 
therefrom, which wire was normally open, 
and branched to each required place, just as 
when the magneto-generator was used. 

This arrangement was first brought to the 
notice of the writer by Mr. C. H. Haskins, 
of Milwaukee. 

Each plan was favored by quite a number 


of exchange managers, and the latter 
received a considerable impetus upon 
the invention of the Warner pole- 
changer, and its introduction by the 


Western Electric Manufacturing Company. 
As might readily be supposed, each party 
found that their favorite device was by no 
means perfect ; the power magneto generator 
when made to supply a good many circuits, 
and several at the same time, was found to 
produce a current which did not readily 
split ; consequently when several subscribers 
were being called at once, especially when 
some of the circuits were short and others 
long, the current going to the longer ones 
was not of sufficient volume to perform its 
work. 

To remedy this, the generator was run ata 
higher speed ; and soon the deleterious result 
ef such a measure was seen, in the rapidity 
with which the apparatus would get out of 
order. Beside-, there is a limit to the speed 
with which the polarized armatures of the 
bells can respond to the alternations of cur- 
rent. 

A second alternative was then thought of ; 
instead of making one large generator do 
the work, a series of small sized ones were 
employed, and thus the work was divided. 





corporated with the foregoing in the mag- 
neto-bell of to-day; such, for example, as the | 





it is obvious that if the best results could be 
obtained from a single machine, that would 
be better, as being more compact, and as re- 
quiring less apparatus. 

Returning to the battery and pole-changer, 
the chief disadvantage appears to be the 
violent induced currents induced in parallel 
wires during its use ; although a secondary 
disadvantage is the care which a kattery de- 
mands, and the more or less rapid wear and 
tear inseparable from constani motion, 
especially where circuit closing and breaking 
are concerned. 

After a careful survey of the whole sub- 
ject, the writer of this article has come to 
the following conclusion: 

That as yet, the most economical generator 
has not been produced. Instead of increas- 
ing speed of rotary motion, or of dividing 
the machine up into hulf a dozen, it seems 
natural to suppose that if a generator were 
constructed with large magnets, and with 
an unusually large and wide armature cyl- 
inder, so that an armature both very long 
and very wide could be used, a low speed 
might be maiatained, and yet a current of 
great force and volume produced ; for as the 
five foot driver of a locomotive will traverse 
a longer space with a single revolution, than 
a four foot driver can possibly do, so a 
Siemens armature having a diameter of 
three inches, will necessarily cross more 
lines of force with a given rate of speed, 
than an inch and a-half armature can do ; 
and thus the ruinous effects of high speed 
can be avoided, and the generator will not 
outrun the ringer armatnre. 

It seems judicious then to construct a 
generator with large magnets, and long and 
wide armatures ; to provide the best and 
largest ground and leading out wires ; to 
provide a battery and pole-change, for cases 
of emergency, and for times when motive 
power is unobtainable ; and moreover to 
arrauge several hand generators so as to be 
easily connected in case both power gener- 
ator and pole-changer should give out. 

It may be noted here, that in places where 
suitable power cannot be procured, a gas 
engine, or better still, a water motor may be 
successfully employed. 

——_- >. 
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OFFICIAL REPORT OF THE COMMISSION TO THE 
ACADEMY OF SCIENCES—THE THIRD AND 
LATEST EXPERIMENTS OF M MARCEL DE- 
PREZ—THE SAME APPARATUS USED AS AT 
THE ‘“‘QHEMIN DE FER DU NORD’—THE 
TRANSMITTING WIRE ALONE CHANGED— 
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[Translated for the New York ELecrricaL 
Review, from Bulletin de la Compagnic 
Internationale des Téléphones, by Franklin 
H. North. ] 





The commission named by M. Rey to 
carefully examine and report upon the re- 
cent experiments of M. Marcel Deprez, has 
acquitted itself of its task in a most praise- 
worthy manner. 

During the early part of September the 
Academy of Sciences received a report from 
M. Bertrand, aad accompanying it some 
very flattering comments on M. Deprez’s sys- 
tem of electrical transmission of power. We 
are thus to-day enabled to obtain from these 
authentic documents some idea of just what 
progress has thus far been made in this very 
interesting subject. 

We will not pretend that the transmission 
of seven horse-power electrically to a distance 
of fourteen kilometis solves the problem of 
electrical transmission of power, from an in- 
dustrial point of view, but only that such a 
success in this field gives a not unreasonable 
assurance of still more satisfactory results in 
the near future. 

Heretofore we have described in detail the 
apparatus employed by M. Deprez. It is at 
this time only nécessary to state that the re- 
ception was at Grenoble, and that the gener- 
ator was pl in the manufactory of 
Damaye & Co, near the railway station of 
Vizelle, where it was operated by a turbine. 
The two electrical machines were distant 
fourteen kilometers the one from the other. 
Two wires of bronze-silicum, of two milli- 
meters diameter, were employed to conduct 
the current, the line having a resistance of 
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167 ohms. The machines were the same as 
those used in the trials at the Chemin de Fer 
du Nord \ast March, but the wires of the in- 
ductors of the receptor had been changed, the 
isolation of the various parts being more per- 
fect. The two machines were isolated from 
the ground by the interposition of dry wood. 
The resistance, frequently measured, was 
56.7 ohms for the generator end 97 ohms for 
the receptor. 

The commission had at its disposition no 
other apparatus for the inspection of the work 
rendered but the brakes of Prony, and we 
hesitate to complain of this lack, because it 
was thus led to confine its observations to 
dynametrical measurements, and to give to 
these a careful attention. The numerous 
verifications which were made during the 
progress of the experiments seem to have jus- 
tified the method adopted to determine the 
amount of work absorbed by the gener- 
ator, and the amount of power recovered or 
rendered by the receptor. 

The turbine, which worked the shaft, was 
coupled to the same by the interposition of 
cog-wheels; the shaft transmitted its move- 
ment to the generator. The brake was 
mounted upon the shaft, the usual precau- 
tions being taken to make it effective. In 
order to be the more certain, the sensibility 
of the apparatus was to such an extent exag- 
gerated that a weight of 50 grammes sufliced 
to destroy the equilibrium when the charge 
was 54 kilogrammes. 

We have not been told what was the per- 
manent charge of the brake, and to this 
omission should be attached a slight import- 
ance. 

The commission has calculated the work 
for the two electrical machines by the follow- 
ing formula: 22 LNP 


4,500 
in which L, V, P represent the length of the 
arms of the lever, the number of revolutions 
of the shaft, and the charge in kilogrammes 
during the experiments, and 7'the work in 
horse-power of 75 kilogrammeters per second. 

The operations were conducted in the fol- 
lowing manner: 

The turbine was put in motion at Vizelle. 
At first turning only the balance wheel and 
the equilibrium of the brake was secured by 
a charge P, by increasing the number of 
revolutions V. Then, with a weight p, the 
pulley-brake of the receptor at Geenoble was 
charged, and the generator at Vizelle was 
carefully lubricated. The equilibrium bei:g 
now destroyed, is re-established in such a 
manner as to exactly reproduce the same 
number ot revolutions JW at the departure, or 
by diminishing the primitive charge P. That 
done, the indications of the two brakes are 
noted simultaneously. 

With these conditions, say the commission, 
the work «dispensed by the generator and the 
return or the gross work of the motor was 
proportioned to the difference of the charges 
of the brake at Vizelle, and the total work of 
the turbine suffered no variation during the 
experiments. 

Care was taken at the close of each experi- 
meut to make sure that tue operation of 
measurement presented sufficient guarantees 
of exactne:s. The following isa resumé of 
re-ults: 

1. Speed of brake-shaft, 110 revolutions; 
gross work of motor, 8.3 horse-power; power 
recovered at the receptor, 3.51 horse-power; 
mean amount of transmission, 43.9 per cent. 

2. Speed of brake-shaft, 130 revolutions; 
gross work of motor, 10 horse-power; work 
recovered at the receptor, 4.46 horses; mean 
umount of transmission, 47.9 per cent. 

3. 8peed of brake-shaft, 145 revolutions; 
gross work of motor, 10.32 horse-power; 
mean work recovered at receptor, 5.44 horse- 
power; mean amount of transmission, 54.7 
per cent. 

4. Speed of brake-shaft, 160 revolutions; 
gross work of motor, 11.39 horse-power; 
mean work recovered at receptor, 6.18 horse- 
power; mean amount of transmission, 56 per 
cent. 

5. An exceptional experience. Speed of 
brake shaft, 170 revolutions; gross work of 
motor, 11.56 horse-power; work recovered at 
receptor, 6.97 horse-puwer; mean amount of 
transmission, 62.3 per cent. 

The speed measured at the generator was 
727, 868, 964, 1,042 and 1,140 revolutions, and 
the corresponding speed of the receptor, 445, 
586, 686, 781 and 875 revolutions. The 
maximum reodered was obtained in each 
series of experiments for a charge of six kilo- 
grammes at the brake of the receptor. 

The results obtained prove that M. Marcel 
Deprez has profited by the criticisms whtch 
have been made up to the present time, and 
has been exeeedingly fortunate in effecting a 
better arrangement of the machines. 

We abstain from all discussion of the re- 
sults obtained. We will not permit our- 
selves to doubt the correctness of the report 
rendered by the Grenoble Commission, and 
we can rest assured that the Academy of 
Science, to which the report has been de- 
livered, to judge of the series of experiments 
intelligently and impartially. 

It seems necessary, however, to call atten- 
tion to an error, which can be explained only 
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286,577 Apparatus for counter-balancing disturb- 
ances in telephones; Alex. Bernstein, Boston, Mass. 

286,581 Electrical low water alarm; John E. 
Blake and Charles A. Hall, New York, N. Y. 

286,595 Telephone exchange system; George F. 
Durant, St. Louis, Mo. 

286,612 Dynamo electric machine; Edwin J. 
Houston, Philadelphia, Pa., assignor to the Thom- 
son-Houston Electric Co., New Britain, Conn. 


286,667 Printing telegraph: Aloys Wirsching, 
Brooklyn, N. Y. 
286,681 Acoustic and electric insulator; William 


J. Bowen, Norwalk, Ohio, assignor to himself, T 
T. Keckeler, Cincinnati, Obio, and Z. C. Thiving, 
Marshall, Mich. 

286,698 Telegraph cable; Wm. P. Henley, 
Plaisted, County of Essex, England, George Henley 
and Sydney Gedge, executors of said Henley, de 
ceased, 

286,722 Thermometric electric 
Morris Martin, Malden, Mass. 

286,737 Telephone: George 
ford, of one-half 
Simonds, Canton, Conn. 


circuit closer 


Hart- 
Edgar 


R. Shepherd, 


ussignor to William 


286,796 Process of making electric conductors ; 
Thos. Egleston, New York, N. Y., assignor to the 


Plume & Atwood Manufacturing (Co., Thomaston 


Conn 

286.801 Insulator: Bradley A. Fiske and Samuel 
D. Mott, New York, N. Y. 

286.809 Galvanic battery; Alfred Haid, Rahway, 
N. Jd. 


286.820 Insulating wrapper for grouped electrical 


conductors; John H. Kobmescher, Cincinnati, 
Ohio. 

286,833 Apparatus for controlling electric cur- 
rents: Maurice Levy, Paris, France. 

286,834 Electrical regulator for controlling the 
current in electrical currents : Maurice Levy, Paris, 
France 

286,841 Electric governor: Edward B. Parkhurst 


Woburn, assignor to himself and Albert L. Parcelle, 
Boston, Mass. 

286,861 Laying underground telegraph 
Francis M. Speed, Walla Walla, Washington. 

286,867 Duplex telegraphy : Benjamin Thompson. 
Buffalo, N. Y. 

286,873 Electro magnetic motor 
Choate, Boston, Mass. 


wires ; 


; Silvanus F. Van 


286,875 Receiver for telephones; Henry E. Waite 
New York, N. Y. 
286,876 Telephone receiver; Henry E. Waite, 


New York, N. Y. 

286,888 Electro magnetic alarm; Alvah Wiswall, 
Cincinnati, Ohio, assignor by direct and mesne 
assignments to Frederick Voelckel, same place. 

286,016 Incandescent electric lamp: Desmond 
Gerald Fitz Gerald, Brixton, County Surrey, 
England. 

286,017 


of 


Double current relay or electro magnet ; 


Arthur C. Fraser, Brooklyn, N.Y. 
286,023 Telephone transmitter: Charles D. Has- 
kins, New York, N. Y., assignor to Western Elec- 


tric Co., Chicago, Tl. 


™ | 
286,925 Electric arc rere David J. Hauss, Tim- 
othy E. McNamara and James C. Zerbe, Cincinnati, | 
Ohio, assignors to the American Union Electric Co., 
same place. 

286,937 Electrical wire insulator : 
tin, Chicago, II. 

226,938 Condvit for electric wires ; 
tin, Chicago, Il. 

286,939 Underground distributor 
wires ; John F. Martin, Chicago, III. 

286,940 Conduit for electric wires ; 
tin, Chicago, Tl. 

286,941 Coupling for tubular insulators for elec- 
tric wires ; John F. Martin, Chicago, ill 

286,942 Distributor for electric wires; 
Martin, Chicago, II. 

286,943 Means for supporting insulators for elec- 
tric wires in underground conduits; John F. Mar- 
tin, Chicago, Il. 

286,944 Insulator for underground electric 
ductors ; John F. Martin, Chicago, Tl 

286,945 Conduit for electric conductors ; 
Martin, Chicago, Il. 

286,916 Insulator 
Martin, Chicago, Il. 


John F. Mar- 


Jobn F. Mar- 


for electric 


John F. Mar- 


Jobn F. 


con- 


John F, 


for electric wires; John F. 


286.947 Insulator for underground electric con- 
ductors : John F. Martin, Chicago, Tl. 

286,948 Underground multiple wire cable: John 
F. Martin, Chicago, Ill. 

286,049 Distributing box for electric wires ; John | 
F. Martin, Chicago, Ill. | 
286,953 Voltaic arc lamp; Otto A. Moses, New 

York, N. Y. 
286,955 Telegraph relay: Michael J. O'Sullivan, 
Baltimore, Md, assignor of three-fourths to J 


Frank Morrison, same place. 

286,963 Electrical conductor: Thomas 8. Reed, 
Bridgeport, Conn., assignor to the Bridgeport Brass | 
Co., same place 

286,970 Combined enunciator and alarm system: | 
Elmer A. Sperry, Cortland, N. Y. 


286,977 Printing telegraph: Henry Van Hoeven 
bergh, Elizabeth, N. J., assignor to the Western 


Union Telegraph Co., New York. 
——*a>+ 


BUSINESS NOTICES. 








SirvuaTion WANTED—By a young lady in 
a telephone exchange ; has had three years’ 
experience in the business, and is thoroughly 
well posted. Address Lock Box 22, Schoharie, 
s. *. | 


For SALE—United States and Canadian 
rights in an arc lamp; inventor desires to sell 
his patents outright for a moderate sum. Ad- 
dress *‘Arc Lamp,” P. O. Box 3329, New York | 
City. 


A mechanical and electrical engineer, | 
graduate of the United States Naval Academy, 
desires an engagement; highest testimonials. 
Address G. 8., 25 Bowdoin street, Boston, | 
Mass. 


SPECIMEN Copres—of Newspapers and 
Magazines. For 10 cents I will send you five | 





| specimen copies (all different kinds) and a 








New York and Pennsylvania Telephone 


catalogue of 1,000 newspapers and maga-| Company.........-+...-++-+eeeeeeees 100 
zines, telling how and where to get them. | Northwestern Telephone Company... ....100 
(=~ Agents wanted. Address Excelsior | Southwestern Telephone Company.... . 68 
Newspaper Agency, Medina, Orleans Co,, Suburban Telephone Company.......... 139 
New York. Southern Bell Telephone and Telegraph 
——— ae COMPADY « . 2... cc ccccccsccsvedect eves 125 
Telephone Stock Quotations. Tropical Telephone Company........... 3 
. . y Jnion Telephone Company...... 100 
American Bell Telephone Company. ....209 c entral Unio 4 mt : 
a r " d go -Llowa Union 100 
Bay State Telephone Company.......... 123 | oe: ; ” r , ‘ 
ac - , 3 Missouri and Kansas Telephone Co...... 90 
Central New York Telephone and Tele- ny é = 
rien United Telephone Company (Kansas and 
CO eee ee 101 ‘a : 7 : 
~ ae : DD a ieee ccaceschipverewecd ose. 8Y 
Boston and Northern Telephone Com- ‘ : : aad 
é »~ Bell Telephone Company, of Missouri. . .165 
BN ibid re desinsenaienadtvowwweales exh pS} ec ses ‘ me a 
Reine @ am Wisconsin Telephone Company......... 125 
Empire State Telephone and Telegraph ‘ ‘ 
‘ . Cumberland Telephone Company........ 100 
SHI sen c's wanneecncers science Sheuee 203 | : eh ath 
i ae ee i ‘ Great Southern Telephone Company... .100 
Granite State Telephone Company i. ° r = 
: 1, Michigan Telephone Company......... 115 
Hudson River Telephone and Telegraph 5 . nm 
‘ : Chicago Telephone Company........... 90) 
RIE ws ste: 60:5 5-0u tees eeseneges 110 Este Telephone Compeny 59 
Long Island and New Jersey Telephone silt, gape anima si 
I cies awxsenteseuacedacees 100 —_ 
Mexican Telephone Company........... 24 <A telephone line was opened on the 16th 
National Bell Telephone Company of instant from Puebla to Huexotzinco via Tex- 
I cai shea curve de dee nice natin gedaan 90° mulucan, Mexico. 





Ew Enccanp Butt Co. 


PROVIDENCE, F I. 





MANUFACTURERS OF 


Braid Macauvasy 


FOR COVERING 


Telegraph, Telephone and 
Electric Light Wire ; 


ALSO 


SINGLE & DOUBLE WINDERS 


AND 


BRAIDERS 


Of every description, 


For Silk, Worsted and Cotton Braid. 


FINE GASTINGS A SPECIALTY 





THE “MORSE” LEARNERS’ INSTRUMENT THE BEST, 





Price $3.75. 


‘Morse ” Instrument alone, without battery 
* Morse” 


Cell of battery complete 


‘Morse Learners’ Instrument without battery, sent by mail 
( Battery cannot be sent by mail. ) 


’ Instrument without battery, and wound with fine wire for lines of one to ) fifteen miles 


one with Battery, Book of In- 
struction, Wire, Chemicals and all 
necessary materials for operating. 














I" Goods sent C. O. D. to all points if one-third of the amount of the bill 
Remit by Draft, Postal Money Order, or Registered 
made with Agents everywhere. 

[2 We will in every case refund any remittance made us for these 
goods, if they are not feund to be entirely satisfactory. 


is sent with the order. 
Letter. Favorable arrangements 





You are sure of getting the BEST THAT IS MADE 
if you select the “ MORSE.” 


The ‘‘*Morse” 





is a full size, well made, complete MORSE TELEGRAPH APPARA- 
TUS, of the latest and best form for learners, including. handsome 


Giant Sounder and Curved Key, and a large Cell of the best Gravity Battery, latest form. 


IT IS THE BEST WORKING SET OF LEARNERS’ INSTRUMENTS FOR SHORT OR LONG LINES, FROM A FEW FEET 


UP TO TWENTY MILES IN LENGTH, YET OFFERED. 


J.H. BUNNELL & CO., 


11 


No. 





Liberty Street, New York. 
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—— LATEST OUT. 





SMITHS 
MANUAL 


TELEGRAPHY 


SEVENTH EDITION. 


New and Revised. Just Issued by 


L.G. TILLOTSON & C 


PUBLISHERS AND SOLE PROPRIETORS. 


Copy sent to any address, postpaid, on receipt of 
30 cents or fifteen 2-cent postage stamps. 
Besides full instructions in the Art of Tele- 
graphy, this Book Contains One Hundred and 
aul of the latest and be at | 


Bat- | 


Seventy-five Pages of 
Telegraph and Electrical Imstruments, 
teries and Supple sin Use. 


Five Pages of Registers. 
Six Pages of nares, , twenty different 
yles. 
Four Pages of Sounders, twelve 
different styles. 
Six Pages of _—, sixteen different 
es. 

Eight Pages of 2 Switches 
Lightning Arresters and 
Galvanometers. 

Four Pages of Learners’ Instruments, 
inding - Posts and 

Connectors. 


Nineteen Pages of Electric Call Bells, | 


Burglar Alarm and House and 
otel Annunciators, Ma- 
terial, Diagrams, and Descri ee | 
Eighteen ioe of Batteries, 
erent Styles. 


Four nee. of Insulators, lease: 


Different Styles. 
Twenty-three Pages of Builders’ 
and Repairers’ Tools. 

Ten Pages of 
Cables, two hundred dif- 
ferent styles. 

Five Pages of Latest Books on Elec- 
trical Science. 

One Hundred and Fifty Different 
Books. 


Fourteen Pages of Office supplies. | 


Six Pages of Electro-Medical 
Apparatus. 
Four ai Dynamo and Magneto 
lectric Machines. 
Six Pages of Experimental ce) 
Two Pages of Electrical Toys. 
Four Pages of Electric Gas Lighting | 


te paratus. 
Seven Pages Electro pone, Te «el 
ratus, for Gold, Silver and Nickel. 


Induction Coils, all sizes. 
Leyden Jars and Condensers. 
Geissler Vacuum Tubes. 
Geissler Tube Rotators. 
Electric ames. Galvanic Lamps. 
eouges Sounders. 
Blectric asting Apparatus. 
Office Clocks, eleven different styles. 
Telephone Bells. 
Telephone Batteries. 
Telephone Switches. 


Telephone Cords. | 


And other Seleenes Su mpplirs. 
ffice and Main Line Staples. 
Steel, Brass and Plated Message 
Hooks. 

Carbon Plates and Electrie Light 
Carbons. Chemicals and Metals, 
Battery Directions. 

Acid Pumps. Line Material. 
Velocipede Hand Cars. . 

Soldering Apparatus. 
All Sizes of Platinum Wire. 
Electro and Permanent Magnets. | 
Office Wire Cleats, all sizes. 
Rubber Window Tubes, all lengths. | 
Automatic Signal Boxes. 
Fire Alarm Boxes. Bell Strikers. 
annager an, ed Line Wire. 
All sizes of the Best Brands of Eng- 
lish and American Galvanized 
Tron and Steel Line Wire. 


L.C.TILLOTSON & CO. 


The Oldest & Largest Railway & Telegraph Supply 
House in America, 


Manufacturers, importers and Dealers in every Va 
riety of Bleetric Apparatus, 5@ 7 Dey St., N. bx 


nsulated Wires and /| 


NOW READY. 





Electrical Measurement. 








The Galvanometer and 
Its Uses. 











BY T. D. LOCKWOOD. 


144 prges, handsomely bound, large clear 
type, and fully illustrated with diagrams of 
connections, engravings of apparatus, 
etc. Pric2, $1.50. Sent by mail, 
Postpaid, to any Address upon 
receipt of price. 





| 


lor Telegraph Operator, every Tele- 
|phone Central or District Telegraph 


+ Manager, every Student of Electrical 


Science, every person having charge 
| of Electric Light Plant, or other Elec- 
‘trical Arrangements and Apparatus, 
| and every person who takes an inter- 
jestin Electrical Matters of any kind, 
| should read 


T. D. LOCKWOOD’S 
"'Blectrical Measurement = Galranometer,” 


It is the only book which EXPLAINS in PLAIN ENG 
LISH and without algebraic formulae all about Electric 
| Measurement and the Use of Galvanometers, besides 

| giving fully detailed and illustrated description of 


| GALVANOMETERS & RHEOSTATS, 


witn all diagrams of connections required in using them, 
and the plain and simple reason why for everything. 

In this remarkable book the whole subject of Electrical 
| Measurement is made so clear and plain that ANY ONE 


2 
= 
= 

= 


? | can easily understand every explanation, and can practi- 


cally make electrical measurements without difficuity, and 
especially without “ doing” sums in algebra. 





| PUBLISHED BY 


J. H. BUNNELL & CO. 


‘$12 Liberty Street, New York, 
TO WHOM ALL ORDERS SHOULD BE SENT. 


Every Telegraph Office Manager, | 





| H. McGonecat. Ss. LAKE 


McGONEGAL & LAKE, 
Electricians, 


‘Telegraph Engineers: and Contractors 


phim Pk A and Equip District Tele- 
graph Companies, build Railroad or Private Tele- 
| graph Lines. 
| TEMPLE COURT, 5 BEEKMAN ST., 
| Room 28, New York 
We are prepared to furnish—AT BOTTOM 
FIGU RES—supplies to District Telegraph 
C ompanies. 
Competent men as Superintendents, Man- 
agers, Clerks and Linemen for District Tele- 
| vraph and Telephone’Companies. All kinds 
of Wire, Cables, Registers—SINGLE AND 
DOUBLE PEN—Relays, Bells and Switches, 
|Signal Boxes—FROM ONE TO ELEVEN 
CALLS—Messengers’ Uniforms, Caps, ete. 
Record of Call Books, Subscribers’ Ledgers, 
| Messengers’ Tickets, lustrument Backboards, 








| Cleats, Insulators, Batteries and Telegraph 
| Supplies generally. 

| Rupper Tape, superior to all others, for 
DISTRICT TELEGRAPH, TELEPHONE, BURGLAR 


ALARMS AND ELECTRIC LIGHT purposcs. 
Execute commissions with cair and fidelity. 

Telegraph and Telephone stocks and terri- 

tory bought and sold. Correspondence so- 

licited. 

| ELECTRIC LICHT AT BOTTOM FICURES, 


| 
Two Telephone Companies earning large atridonds 
| and susceptible of further dey elopment, for sale. 


| 
} 
| 
} 
| 





| 


| central office. 





THE THOMSON-HOUSTON ELECTRIC CO. 


FURNISHES 


THE 


ONLY PERFECT, AUTOMATIC, SELF-REGULATING SY8- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 
In all desirable qualities of ELecrric Arc Licuts the THOMSON-HOUSTON SYSTEM 


has no equal. 


The lights are superior in color and s‘eadiness, and the entire apparatus is mor 


economical, efficient and safe, more easily managed, and less li idle to derangement than any other. 


Principal Office, 131 Devonshire St., Boston, Mass. 


H, A. PEV EAR, President 
Cc. A. COFFIN. Vice-President. 


BARTON, Treas. aid Manager. 
$. t “SKINNER, Secretary 


E. THOMSON, Electrician. 
E. J. HOUSTON, Consult’g Klectrivian 


DIRBSCTORSB: 


H. A. reve a 
OFFIN, 


B. F. SPInvEY, 


8. A. BARTON 


N. SMITH, E. THOMSON 


ra Illustrated eS, will be sent on application. 





The Wright Patent Cable Clip. 


This is the most economical and easily-applied 
device for suspending aerial cables. It is very 
light and strong, and will not rust. The clip is 
used extensively, and is highly recommended by 
the management of the Boston, Providence, Wash- 
ington, and other telephone companies in this 
country and Canada. The gain in time of workmen 
in putting up cables will save mé@re than the eost 


The Howard Safety Appliance (Patented.) 

This device comprises @ fightiing arrester, cut 
out, and fusible wire, in a compact form, to be 
placed outside of the house or place of Business of 
the subscriber; the electric current, by means of 
an arm extending inside of the building, being en- 
cut off from the interior at the will of the 
subscriber, While fusible wires afford additional 
protection when the instrument is_ in - circuit 
should an excessive charge, as from electric light 
currents, be accidentally thrown upon the tele- 
phone line. The advantages of this device are too 
obvious to need further comment. It is in success- 
fuluse in Providence and otherfexchanges, and is in 
increasing demand wherever it has been :introduce d. 


The Breckenridge Jack (Patented. ) 

This is a device for looping in the Central Office 
telephone without breaking circuit, or in any way 
interfering with the free conversation of subscrib- 
ers who may be using the line The central tele- 
phone office in Providence has used this device in 
preference to all others. Two years’ experience 
has proved its perfect reliability and adaptation to 
any of the wants, in this respect, of a large tele- 
phone exchange. It is in use in some fifteen or 
twenty exchanges m the country, and is recom- 
mended by all who are familiar with it. 


The Providence Switchboard (Patented. 

This is the new style of switchboard, invented by 
Mr. Breckenridge, of the Providence company, 
which is used exclusively in the Providence central 
office, where there are over eighteen hundred sub- 
scribers’ linesinone room. It admits of expansion 
to accommodate at least three thousand subscrib- 
ers’ lines in one room. It is the most compact 
switchboard of its kind yet invented. It brings all 
the working parts within reach of the operator 
without stretching, and, all the connecting wires 
and points being encased in rubber, has practically 
no leakage or induction. It has been found indis- 
| pensable to quick and economical work in a large 
It is the only switch which can be 
used advantageously for metallic circuits. The 
Worcester office has n equipped with this board, 
and switches for Springfield office are now being 
made. Every la exchange sbould examine this 
switchboard thoroughly before making a choice in 
this respect. 


Rhode Island Telephone & Electric Co., 
PROVIDENCE, R. |. 








TvosT PYPUBUISEED. 
Fully Illustrated, Price, $3.00, 


PHILIP REIS: 


Inventor of the Telephone, 


A Biographical Sketch, with documentary testi- 
mony, translations of the original papers of the 
Inventor and contemporary publications. By 
SILVANUS P. THOMPSON 


Catalogue of Electrical Books free on application. 


E. & F. N. SPON, 


83 MURRAY STREET, NEW YORK. 





CHARLES E. FOSTER 
RANK L, FREEMAN, }¢ 


vate Examiner in charge 
i Class Electricity 
Patent Office. 


FOSTER & FREEMAN, 
SOLICITORS OF PATENTS 


AND 


COUNSELORS IN PATENT CAUSES, 


Mechanical and Electrical Experts 
WASHINGTON, D. C. 


Orrices: 93: F Street. 





| READY SHORTLY. 


Electricity, Magnetism 
AND 
| Electric Telegraphy. 


| A Practical Guide for Students, Operators 
and Inspe ctors, 


THOMAS D. LOCK WOOD, 


With 158 Illustrations. 
D. ¥aN NOSTRAND, Publisher, 
2} Murray and 27 Warren Sts., N. Y. 


Complete Gatalogue of Electric al Work will be 
sent toe any address On applicatio: 





HAINES BROS., 
Promoters and Brokers 


55 BROADWAY, N. Y. 








Electrical, Stocks a Specialty. 


NEARLY READY. 
ELECTRICITY 


In Theory and Practice, 
Or the Elements of Electeeal Engineer 
Lieut. BRADLEY A. FISKE, U,S.N. 


Svo, Cloth. 180 Illustrations. 


D. VAN NOSTRAND, Publisher. 


7 Warres n Streets, NEW YORK. 








23 Murray and 2 


Complete Catalogue of E Slee trical Books will be sent to 
any address on application 


PAINE & LADD, 


'LALBERT E. PAINE, Late Compuationer of 
Patents. STORY B. LADD 


Attorneys in Patent Causes 
And Solicitors, 
WASHINGTON, D. C. 


LYNCH & BANTA, 
98 Washington St., Chicago. 


Telephone Stocks 


Bought and Sold on Commission, 


i GLOBE POE BOTTOM 














These 


buttons are carefully made and 
finely finished, with polished Cocoa-wood 
Pushes and best quality of springs. We are 
now prepared to supply the Trade at the fol 
lowing low prices: 
(sh, Maple, Walnat, Cherry and 
Gum-wood Buttons, per gross, $21.60 
Ebonized Wood & Mahogany, ‘‘ 23.04 
Rosewood, 28.80 
We will send by mail, post paid, on receipt of 
$1.30, a sample box containing one of each of 
the above mentioned Push Buttons. 
We have also on hand the largest assort 
ment of 
ELECTRIC BELLS, 
ANNUNCIATORS, 
BURGLAR ALARMS, 
and ELECTRIC BELL 
HANGERS’ MATERIAL 


in the world, which we offer to the Trade on 
Liberal Terms. 


L. G. TILLOTSON & 60., 


Manufacturers and Dealers in 


tapraph Telphone and EleroalSupin 


of Every Description, 


5 & 7 DEY ST., NEW YORK, 


“e 
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THE CARY 


TELEPHONE SIGNAL 


AN INDIVIDUAL CALL FOR CIRCUIT LINES. 


Manufactured under James H. Cary’s Patents, 
and authorized by the 


AMERICAN BELL TELEPHONE C0., 


To be used only with its Telephones. 


Sp ar.0cr.10-1882 ye 





Furnished by the 
CARY TELEPHONE SIGNAL GO. 
OFFICE ADVERTISER BUILDING, 
246 Washington St., Boston, Mass. 


John P, Gale, President, GEO. E. CARY, 


Fred k Taylor, T r, 
jaa Cc ass: Mectrician.” General Agent. 
Brtre Blech. Blue Black, and 
be 8 of of superior at qua- 
exe 
aaa in no Posentiale of 
wit dity, Color —_ Bee 
Ability y. Circulars 


tvison, Blakeman, ar & Co., N. Y. 





















— 








LYNCH & BANTA, 
98 WASHINGTON ST., CHICAGO, 


—DEALERS JW— 


TELEGRAPH 
TELEPHONE POLES. 





Binders for the Electrical Review. ~ 


VIADUCT MANUFACTURING COMPANY 


oF BA UTIMOoRE orTFT yw. 
Works: Relay Station, B. & 0. R. R. Office: Chamber of Commerce, Room 29 and 31. 


This Company, in connection with its present affairs, will continue the business of the late firm of DAVIS & WATTS, to whic h it has succeeded ; 
the latter firm having dissolved, and Mr. Augustus G. Davis, its senior member, having assumed its entire assets und liabilities. 
Mr. Davis has transferred to this Company (of which he is President) all interests of whatever nature heretofore pertaining to Davis & Watts, and 


will henceforth give his personal supervision to the manufacture of 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Having increased facilities and ample capital, we will carry a large stock of 
TELEPHONE, TELECRAPH, ELECTRIC LICHT AND AMERICAN DISTRICT SUPPLIES 


of all kinds. Our Works are on the Patapsco River, at the Relay Station,B. & O.R.R.,with an abundance of water-power. We carry continually a large 
stock of CROSS-ARMS, PINS, BRACKETS, INSU LATORS and WIRE (both Line, Office and Electric Light) and our prices will be found most reasonable. 


We solicit a continuation of the favors heretofore extended by customers to the late firm of Davis & Watts, in the assurance that we can, and 
will make it to their advantage. We have in preparation a new illustrated catalogue, which, when ready, we shall be pleased to furnish. 


VIADUCT MANUFACTURING COMPANY. 


STANDARD ELECTRICAL WORKS, 


MANUFACTURERS OF 


TELEGRAPH & TELEPHONE INSTRUMENTS 


LARGE STOCK ON HAND OF 


LINE WIRE all sizés), ELECTRIC LIGHT WIRE (all sizes), CARBONS, 
&c., &c., OFFICE WIRE AND SUPPLIES, LECLANCHE 
AND OTHER BATTERIES. 


Special facilities for manulactoring PINS & BRACKETS, very low prices for car-load lots. 


LICENSEES OF 


A. G. DAVIS, President. 





MANUFACTURING 


AMERICAN BELL TELEPHONE COMPANY. 


Send for illustrated Catalogue and special prices. 


STANDARD ELECTRICAL WORKS, 


CINCINNATI, OHIO, U.S. A. 


THE KERNER STYLOGCRAPHIC PEN. 
$1.00 


™Made of the best materials throughout, and the only Pen in the World with the Flexible Air Tube which insures Perfect Satisfaction 
FOR SALE BY ALL DEALERS. 


THE KERNER STYLOGRAPHIC PEN CO,, 25 BOND STREET, NEW YORE. 











S. W. FRENCH, 
President. 


W.C. DEWEY, 
Treasurer. 


PALMER WIRE COMPANY 


FRANK F. BULLARD, 
Gen’! Manager. 


WA 1c i KATAAOTM 
~<a (5 O/ 12 
IN FIRST CLASS SITE ADDAUS ji 


My 





OW. 
WOOT W HARE ANS 


PARK ROW NEW YORK: 











We are now prepared to furnish for the 
convenience of subscribers to the Review 
one of the latest improved self-binders. The 
binders are of the exact size of the paper, 
and each issue as received can be filed in it 
without trouble. When the volume is com- 
plete at the end of the year, it can be per- 
manently fastened in a moment, making in 
appearance a volume almost as durable as 
one especially bound. The binder will be 
sent, postage prepaid, to any part cf the 
United States on receipt of $1.00. Address, 
Delano & Company, P. O. Box, 3829, 28 
Park Row, New York. 





PALMER, MASSACHUSETTS. 





TELEPHONE WIRE, 


Of Best Quality Galvanized Steel, 


ALWAYS IN STOCK, 


|AT LOWEST PRICE. 





CALVANIZED 


When you are ready to buy please send 
for our latest quotations, Telegraph & Telephone Wire 
ssiehatee de ” In Long Lengths, by our Continuous Process, and Pronounced by all Users as 
Unsurpassed in 


Pasa & Telephone QUALITY OF MATERIAL, FINISH AND CONDUCTIVITY, 


Testimonials of same furnished if required, Line Men have less trouble with our Wire than 
with any other make. Put up in Half Mile Lengths, 
Approximate diameter of Wire drawn by PALMER WIRE GAUGE, In thousandths parts of an inch. 


——SUPPLIES—— 


OF EVERY DESCRIPTION, No. 4—.225 No. 7—.177 No. 10—.185 No. 18—.092 No. 16—.068 
No. 5—.207 No. 8—.162 No. 11—.120 No. 14—.080 No. 17—.054 
No. 6—.192 No. 9—.148 No. 12—.105 No. 15—.072 No. 18—.047 





5 + - = << Sr. Estimates on complete equipment of Private Lines furnished on application. Correspondence solicited. 








NEW YORK. New York Office, 20 Cliff Street. 
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MANUFACTURERS OF 


BRASS, 
Lipper «Gera ‘le, 


SHEETS, ROLLS, Aisne : 


WIRE, RODS & BLANKS | 
OR SHELLS, 


Pure Lake Superior Copper Wire 


A SPECIALTY, 


BATTERY ZINCS. 
TORRINGTON, Litchfield Co., 


CONN., U. S. A. 





THH PAYNE 
Single and Double Valve Automatic Engine 





ii il, Cla nied a "bone Mths 
No. 36, oe me & 80 ns. a ox 145 ne 


nue. 





HLECTRICAT, REVIEW . 





is 





MAN mest RERS OF 


Improved Sue 
Cru RS 


IN FULL VARIETY. 


y=. Sizes or from 30 to 2000 H.P. 
m ferred above all others b 
the’ United States and Brus 
Electric Lighting Co.’s for regu- 
larity of speed and economy. 

ing, Non-Condensing or Compound 


SEND FOR CIRCULAR. 


Holmes, Booth and Haydens, 


MANUFACTURERS OF 


FIREPROOF ELECTRIC LIGHT WIRE, 


From Pure Lake Superior Copper.—Conductivity Guaranteed. 





Mestueaibeleal or r Vertical, Di Direct ilies « or arg Cond 








PATENT 


“K. K.” Insulated Copper and Iron Wire, 


For Telephone and Telegraph Use. 


ee 49 CHAMBERS STREET, NEW YORK; 


18 FEDERAL STREET, BOSTON. 


WORKS AT WATERBURY. CONN. 


NEWARK, 











Pris sm Batte ery. CC omple ste Size of J of Jer, 6x4} tadhe 


THE GREAT 








Telephone 5 


THE STANDARD OPEN CIRCUIT BATTERY | 
OF THE WORLD, 


Over 500,000 cells now in Use in the United States ai 
1,000,000 in Europe. 


ADOPTED BY ALL THE 


TELEPHONE COMPANIES. 


THE SIMPLEST, CLEANEST, MOST | 
DURABLE, MOST ECONOMICAL. | 


Beware of Infringements and Cheap Imitations. 


LECLANCHE BATTERY CO. 


149 W. 18th 8, N. Y., or 
L, G. TILLOTSON & 00,, 5 & 7 Dey 8t., N. Y. | 


UTLER’S SAFE 


FIRE & BURGLAR PROOF. 
291 BROADWAY, 








NEW YORK. 


iS OL 


= Derano Blea ine faci Ines 


waist Fite hur 


a 





RALPH BAGALEY, 
Secretary and Treasurer. 


H. H. WESTINGHOUSE, 
Superintendent. 


GEORGE WESTINGHOUSE, Jr. 
President. 


THE Wesroramoums ENGINE 


AS CONNECTED DIRECT 


=~ 


Dynamo Electric Machines 


OF ANY MAKE 


For Electric Lighting, | 


ALSO 


Independent Eneines 


For driving by Belt 
Counter. Shafting. 






Send for or tw strated 
Cireular. 


THE WESTINGHOUSE MACHINE COMPANY, 
| Works at Pittsburgh, Pa. 92 & 94 Liberty Street, New York. 
Western Office, 14 South Canal St., Chicago, Ill. 
Vic 


TOR BISHOP & CoO., 


IMPORTERS OF DIAMONDS, 








PLATINUM 


For all Manufacturing, Chemical, Electrical, 
Dental, and Laboratory purposes. 


Victor Bishop & Co., 


Mo. 33 MAIDEN LANE, NEW YORK. 


ESTABLISHF”® 182” 








Blectrie Light Apparatus 


—AND— 


ELECTRICAL INSTRUMENTS 


Of Every Description 
BUILT BY DAY OR CONTRACT. 


Have had five years’ experience building Electric 
Light Apparatus. Facilities for making complete 

vpparatus for 50 Aro Lights a day. Everything 
nade on the INTERCHANGEABLE system. 
“wenty years’ experience designing and building 
jpecial and Labor-Saving Machinery. Estimates 
given. Correspondence solicited. 


JAMES BRADY, 


(Suc’r To Brapy Mrs. Co.) 
257 and 259 WATER STREET, 
BROOKLYN, N. Y. 





MAGNET STEEL 


AND ALL KINDS OF 


CHROME CAST STEEL. 


STEEL for MAGNETS 


A SPECIALTY, 


And warranted superior to all other brands. 


CHROME STEEL WORKS, 


Brooklyn, E. D., N. Y. 


Cc. P. HAUCHIAN, 


Superintendent. 


S. H. KOHN, 
Proprietor. 





ESTABLISHED 1864. 


WILLIAM A.HARRIS 


MANUFACTURER OF 


HARRIS-CORLISS 


STEAM ENGINES 
With Harris’ Patented Improvements 


ALSO 


Light & Heavy [ron Castings, 
PROVIDENCE, R. I 
CAS 


“OTTO” encine 


OVER 10,000 IN USE. 
Started Instantly by a Match. 
When Stopped all Expense Ceases. 





ad: instead of 
steam power in all 
ind ies and o 


fers special advan- 

tages for running 

pa toy 8 peste. 
‘or Tele 

and Telephone as well as Lighting purposes. xine 


Built in Sizes of 1,2, 4, 7,10, 15.425 ind. i. P. 


SCHLEICHER, SCHUMM & CO. 
N. E. cor. 33d & Walnut, Phila. 
Branch Office; 214 Randolph Street, Chicago. 








JOHN H. MUEGGE, 


IMPORTER OF 


PLATINUM. 


ufacturer of all kinds of Chemical paratus. 
ote Vessels, &c., Wire for Electrical Purposes 
Plate and Wire for Dentists. Scraps Purchased. 


No. 91 Liberty St., New York. 
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TILE 


LAW BATTERY. 


ALFRED F. F MOORE, 


MANUFACTURER OF 


Insulated Wire, 


—FOR— 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


ANNUNCIATOR WIRE, ill eta Warks 





7 Dee NEWYORK | 


MANUFACTUREFE 











Magnet Wire and Flexible Cordage, p 
200 & 202 N. THIRD ST. atent Finished Insulated 


PHILADELPHIA, PA. Flectric Wires. 


TELEPHONE AND ELECTRIC CORDAGE, 
A. L. BOGART, py pereic LIGHT WIRE 


ELECTRICIAN, MAGNET WIRE, 


Waterbury, Conn. 
PATENT = os A at D ee 9 _ BURGL AR 
ALARM AN 








A. C. NORTHROP, 








COVERED WIRE, ave [ron and Brass Machine Serews 


No, 22 UNION SQUARE, HY. 4th Ave, Side,“ NCAsvb uty: Asrraxorerion Mewiit” phe BEET Qpen Circuit Battery in th: ZINC IN SHEETS AND PLATE FOR 
Patentee and Manufacturer of every variety of OFFICE AND FACTORY : World and the CHEAPEST, ELECTRICAL PURPOSES. 
No, 67 STEWART STREET, Combines all the advantages of the best of , 


7 s 7 
Electri¢ Gas-Lighting PROVIDENCE, R. |. the others, without any of their a antages. Parts lor Telegraph ai [elephone Instruments, 
Thousands sold monthly. Send for circu pee il 

EUGENE F, PHILLIPS, President. lar. Manufactured and sold by the AANUFACTURED FROM 


APPARATUS W. H. SAWYER, See, and Electrician. L \W TELEGRAPH (0., Iron, Brass, Steel, or Zins. 


4 e 
torn, hae, Poe et rivae umes, PAR TRICK & GARTER, 140 Fulton st., New York. meray, amar ptm ie 








‘The trade furnished with the most complete assortment tully soiicited. 
»f Electric Lighting Burners, including Pendant, Ratchet, 8 , 
Argand, Billiard Table, Candle, Automatic, and Vibrators, Ph ilad | p h la, Pa m5 
ulso Clough, Maxim, Lirrell Ring and Arm Burners, for MANUFACTURERS OF 
ase with Machine Gas. Batteries, Primary Coils, Three ia a = a 


itis SpRaion“siamanefoenee’” "Telenhone, Telegraph py. 
sn Marr Alara, Anmunltory, Ca Belly Ae atrmonts ant Sappie Tim ( Tele oy aph Comp ally 
PHOSPHOR-BRONZE “70-0 sos eective osices | 

TELEPHONE WIRE. ¥ 7 EFMPLE C OURT, 
NEW YORK. 


— 
TRUSTEES: 




















a yy ,? : at bes ss Hon. Henry Howard, Ex-Governor, R. I. Chester H. Pond, Esq., Vice-President and 
Meofiher- Bronze. Not the Cheapest, but GUARANTEED THE BEST. Jon, Alexander 8, Rice, Ex-Governor, Mass. Secretary, The Gamewell Fire Alarm Tel- 
Combines High Electrical Conductivity and Resist- COMPLETE OUTFIT ONLY $5.00. = ae ~ wily ¢®. sli paaabiac J = ome: ge Wool Importer, 104 
ance to Corrosion with Lightness and Tenacity. 2x-Governor, Conn, ; Ts n . ~~ x — 
~ James Hamblett, Esq., Western Union Tel. Reade St., N. Y. 
Standard Sizes, 16, 17 and 18, Stubs’ Gauge. The Fitch Chlorine Battery, patented Time Service. Francis C. Spooner, Esq., Retired Merchant. 
Sept 16, 1879, acknowledged the Best Butteryin Samuel Elliott. Esq., Journalist. 
ADDRESS: use for Telephones, Annunciators, Call Bells, etc. " a, “aad . 
Price, $1.50 per cell. Liberal discount to the trade. Benjamin 8. Clark, Attorney and Counsellor. 


THE FHOSPROR-BRONZE SMELTING 0,, pers "evorhisceincrt\elemaptic po OFFICERS: 
' me rfect Key ever placed before the te legraphic pro- Chester H. Pond, Esq., President. 


fession ; endorsed by hundreds of the most expert 


( LIMITED.) telegra hers in the. country Price by yy Se John H. Seed, Esy., 7'reasurer. 
ne Original Giant Sounder, price $4.00 Mark. Es Seer, 

512 ARCH ST PHILADELPHIA, PA. mail. Send for our catalogues and price lists. —_ B. 8. Clark, Kaq., : pecennigs s : 
9 Correspondence solicited This Company now own and control forty-eight United States Patents, covering every 
Iwners of the United States Phosphor-Bronze feature and branch of Electric Time Service. Is prepared to furnish isolated plants for 

Patents. PARTRICK & CARTER, Public Buildings, Hotels and Residences, or complete systems for cities or towns. 

Sole Manufacturers of Phospkor-Bronze in the United States.  Tplephone, Telegraph & Electrical Instruments CORRESPONDENCE SOLICITED. 
and Supplies of every dese ription, Any parties infringing any of the Company’s patents are respectfully notified that they will be prosecuted to the 
¢ ¢ full e> tent of the law. 





114 SOUTH 2d ST., PHILADELPHIA, PA. 


The Bergmann & Haid Battery. 


THE GREATEST OPEN CIRCUIT BATTERY IN THE WORLD. 
have now succeeded in supplying what 
BERGMANN & CO. has been till now the GREAT DESID 
ERATUM in Telephone and all open cireuit work. 
THIS BATTERY is not only the SIMPLEST, CLEANEST, most 
ECONOMICAL and most DURABLE of all, but it overcomes all the existing 
defects of the LeClanché and other forms hitherto employed. It is small, 


neat, compact and very portable. Hermetically sealed and guaranteed to form - 
no gases. On this account it requires hardly any attention. It will last more 





United 
States 
Mutual 
ACCIDENT 


Association, 
320 Broadway, 
N.Y, 





PLACE IT IN YOUR SAFE. 


Invest $8 for $10,000 Accident Policy 
with $50 Weekly Indemnity in the 


23 UNITED STATES 4 


is Mutual Accident Association 


and etace | itin yoursafe. Twenty- -fivedollars a year 
will carry this insurance, and should misfortune 
overtake you inthe way of fatalor disabling injury, 


than twice as long as any other. It is cheaper than any other. 








Price, $1.20, Complete. 








Samples sent to Dealers and Telephone Exchanges on 
application. 


Send for Circular. Liberal Discounts to Dealers. 






Hereut, 644 IncuEs 
D1aMETER, 344 INCHES. 


“answer on sem Bepsmann & G0., Electrical Works, 292 to 298 Ave. B, cor. 47th St., New York 


charge, 
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TEE 


ELECTRICAL 
REVIEW 


FORMERLY THE 


REVIEW of the TELEGRAPH & TELEPHONE. 


IS AN 


listrated Weekly Journal 


OF 


ELECTRIC LICHT, 
TELEPHONE, 
TELEGRAPH 


\\D SCIENTIFIC PROGRESS, 


AND Is THE ONLY JOURNAL PUBLISHED WEEKLY 
DEVOTED STRICTLY 


ro THE ELECTRICAL INTERESTS. 


IN THIS COUNTRY 


Each Edition.will contain original articles 
on the latest applications of electricity, and 
a complete record of the progress made from 
day to day in the Telephone, Telegraph and 
Electric Light fields, 


What the Press Has Said of the 
Electrical Review. 





(The Woollen Manufacturer, Pittsburgh, Pa.) 

We have on our cxchango table each week 
the ELectricat Review. To those interested in 
electrical science itis an authority. To mill owners 
who desire timely news upon the mechanical 
application of electricity to their special industries, 
especially electr.c lighting, it is invaluable. We 
callattention t» thosexcellent paper as it is the only 
strictly indepen lcnt electrical journal published on 
the broad-gauze principle in the United States. 
Nicely printer’ on good paper and handsomely 
ilustrated, the proprietors desérve the success 
already attained. 

(American Machinist, New York City.) 

The EvecrricaL Review is the new name of a 
handsome 16-page weekly journal, which proposes 
to deal with electric lighting, telephone, telegraph 
and electrical matters generally. The paper was 
formerly published semi-monthly under the title 
of “ Review of the Telegraph and Telephone.” In 
shortening its name and broadening its field, the 
managers show appreciation of the growing 
importance of electrical discovery, and the first 
number issued under the new auspices promises 
well for the future. The paper has been enlarged 
to sixteen pages, and the same sized page as the 
imerican Machinist. George Worthington continues | 
in charge as editor, while Thomas H. Delano, a 
gentleman long and favorably known in newspaper 
circles, is publisher. 

(Cotton, Wool and Iron, Boston, Mass.) 

We have frequent inquiries for something 
which will keep up with the procession on electrical 
matters. If any of our readers want a first-rate thing 
let them write fora copy of the ELectrica. Review, 
No 2 Park Row or P. 0. Box 3329, New York City, 
N.Y ’ 





(Shareholder and Insurance Gazette, Montreal, P, Q.) 

The ELecrricat Review is the new and improved 
name of the periodical hitherto known as the 
“Rev'ew of the Telegraph and Telephone.” The 
old title was clumsy and inconvenient,as we pointed 
out on the appearance of the first number, and the 
change is in every sense for the better. The 
ELectricaL Review, under its old title, had made 
itself an authority on all matters relating to electric 
lighting, telegraphy, te ephony, etc., and already 
exhibits marked improvement in the first number , 
of the new series. 








(Portland (Me.) Press, September 19, 1883.) 
The New York Evecrrica. Review is the leading 
electrical newspaper in this country. 





(American Art Journal, New York City.) 

The Evecrricat Review is the comprehensive 
title of a wide-awake, hand:omely illustated, 
thoughtfully and intelligently edited 16-page weekly 
that has developed from the old “ Review of the 
Telegraph and Telephone.” The publication has a 
large and rapidly-growing field in all that pertains 
to electricity, and, judging from the three numbers 
before us, the ELectricat Review is abundantly 
able to fill it, and thus acd another popular 
candidate for pahiic favorin class journalism. Its 
editor and publisher, Mr. George Worthington and 
Mr. Thos. H. Delano, require no introduction to the 
newspaper world, both having an experience that 
augurs well for the success of their enterprise, 
which will be conducted upon broad cosmopolitan 
principles, 

(Norwalk ( Conn.) Gazette.) 

We have in hand a copy of the ELecrrica. REVIEW 
—a weekly journal of electric light, telephone, 
telegraph and scientific progress, and seems to 
embrace all that should be wanted in a journal of 
the kind. For those interested in such subjects the 
above is a valuable journal. 





(Christian Union, New York.) 

_One of the handsomest of the trade jenraaie is the 
ELectricaL Revrew, published by Delano & Co., 
at No. 23 Park Row, in this city. and devoted to | 
the interests of theelectric light, the telephone, the | 
telegraph and applied science in these directions, 
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THE BISHOP 


Gutta-Pereha Works, 


(SAMUEL BOARDMAN, Agent.) 





Original and only Manufacturers in the United 
States. 


GUTTA-PERCHA INSULATED 


Submarine Telegraph Cables, 


50 Regular Sizes. 
One to Ten Conductors. 


subterranean Telegraph Cables 


Hempen-Armored Covered. 


Acrial Telegraph Cables, 


Lead or Hempen Covered. 


ANTI-INDUCTION 


Telephone (Lead - Covered) Cables, 


as used by the Metropolitan Telephone and 
Telegraph Company. 


Torpedo Cables 


Recommended by the European and South Ameri- 
can Governments. 


Lead -Corered Cables, 


For Canal and Streamlet Crossings, 
GUTTA-PERCHA 


Office Wire, Fuse, Leading and Connecting 
Wire, 


For Subaqueous Mining and all other Electrical 
purposes. 


Mark’s Compound Insulated Wire, 


For Office, Outdoor, Underground and Battery Use. | 
| 


G. P. Office Wire, 


Cotton-Covered. 





ALSO HAVE ALWAYS ON HAND: 


Wires of Every Variety of Insulation, 


Magnet Wire, Telephone Flexibl Cords, Flexi- 
ble Elevator Cables, El-ctrie Cordage. 


Burglar-Alarm and Annunciatcr Wire, 
Electric Light Wire, Cordage and Cables, Lead- 
Covered Wire, and Every Description of 


Pure Gutta-Percha Goods, 


Gutta-Percha Sheet, for Cable Splices : G. P. Chem 
ical Vessels for Acids, etc. 
Agents Recepticn ‘f Orders and 
Salc cf Goods. 
L. G@. TILLCTSON £ CO., « 7 Dey St., New York. 
WILLIAM HEATON, 503 Chestnut St., Phila. 


THIRTY-THREE YEARS’ EXPERIENCE HAS | 


TAUGHT US THAT NEITHER THE ELECTRI 
CAL NOR MECHANICAL QUALITIES OF 
EITHER GUTTA-PERCHA OR COPPER DETER- 
IORATE BY LONG WORKING OR SUBMERSION, 
CONSEQUENTLY THE BEST FORM OF A SUB- 
MARINE TELEGRAPH CABLE WILL BE THAT 
IN WHICH THESE CONDITIONS WERE FUL- 
FILLED.—Extract from Report on Cables, by Wil- 
loughby Smith. 
MANUFACTURED BY 


The Bishop Gutta-Percha Works. 


Address all communicat:ons to 


WwW. W. MARKS, Superintendent, | 


420, 422, 424 & 426 East 25th St., New York. 
Orrics at THE Works. 





WM. H. FORBES, 
President. 


THEO. 


GROUND 


N. 
Gen'l Manager. 


LINE 


15 


‘LL te oa 


American Bell Telephone Co. 


VAIL, WM. R. DRIVER, 


Tre axurer. 


This Company owns the Original 

















No. 95 MILK STREET, 


All persons using telephones not licensed by this Company, 
and for damages for infringement, 


are liable to prosecution, 
full extent of the law. 





Patents of Alexander Graham Bell 
for the Electric Speaking Telephone, 
and other patents, covering improve- 
ments upon the same, and controls, 
except for certain limited territory, 
under an arrangement with the West- 
ern Union Telegraph Co., the Gold 
and Stock Telegraph Co., the Ameri- 
can Speaking Telephone Co., and the 
Harmonic Telegraph Co., the Patents 
owned by those Companies, and is 
prepared to furnish telephones to the 
citizens of the United States through 
its local Licensees, on the following 


EXCHANGE, 
PRIVATE LINE, & 
SPEAKING TUBE LINES 


Thoxe a siring instruments on Pri- 
cate or Speaking Tube Lines, ov con- 
nections on Exchanges, «will pleas 
apply to the nearest Licensed Er- 
h change, when their case will be brought 


systems: 


| fo the attention of the proper local 
Company. 
Any further information will In 


gladly Jurnished on application to the 
Company at its office 


BOSTON, MASS. 


are hereby respectfully notified, that they 
and will be prosecuted according to the 





WESTERN 
Electric Company, 


CHICAGO, INDIANAPOLIS, NEW YORK, 


MANUFACTURERS OF 


TRLRGRAPH INSTRUMENTS 


AND SUPPLIES. 


Insulated Copper Wires, Electric Bells and 
Annunciators, Burglar Alarms, the Electro- 

| Mercurial Fire Alarm, Electro-Medical Appa- 
| ratus, Electric Gas Lighting Apparatus, Edi- 
son's Electric Pen and Duplicating Press, the 
Gamewell Fire Alarm Telegraph Apparatus, 
Bi-Polar and Carbon Telephones, Telephon 
Exchange Apparatus, Underground Cables. 


ANSON STAGER, ENOS M. BARTON, 


President. Vice-Presi lent. 





CATALOGUES 
SENT BY MAIL ON RECEIPT OF PRICE 
IN STAMPS OR CURRENCY. 


Pag:’. Price. 
I -Complete Set of Catalogues.236 20c. 
If—Telegraph Instruments and 


| errr . 64 Be. 
T¥oSenent Wire (included in 
ppb We es es erseeweneeve bee 
V—Electric Bells, Anaunciators, 
Electro-Mercuria) Fire 
PEED sae Sninss. cdcnecns é 8e. 
VI—Electro-Medical Apparatus. 82 
VII—Manual of Telegraphy and 
Catalogue of Piivate Linc 
| Instruments ............. 82 free. 
| VIII—Condensed Price List....... 20 free. 
|  X—Electric Bells, etc., descrip- 
WO cccccccvcccccccch se ae b 
XI—Magnets for Mills..... ... 20 3c. 
Sir William Thomson's Nauti- 
| cal Instruments..:.......24 Se 


THE 


TRENTON IRON CO. 


MANUFACTURERS OF 


GALVANIZED IRON ‘WIRE 


OF VARIOUS GRADES FOR 


Telegraph and Telephone Lines. 


WORKS AND OFFICE AT 
TRENTON, NEW JERSEY 
NEW YORK OFFICE: 
Cooper, Hewitt & Co., 17 Burling Slip, 
PHILADELPHIA OFFICE: 
21 NORTH FOURTH STREET. 





THE ANSONIA 





Pureklectre Copper Wire, 
For Magnets, pone, Electric 


WiTH H. SPLITDOBF’S PATENTED LIQUID INSUI,ATIO} 
COVERED WITH COTTON O8 SILE. 


LINE WiRE. 
‘Fire Proof House and Office Wire 


For Indoor use in Electric Lighting. 


Wrought Metal Gongs for Annuncia- 
tors, Telephones, &c. 


ZINC RODS, BATTERY COPPER. &c. 


Nos. 49 and 24 Cliff St.. New York 









CHICAGO -INDIANAPOLIS—-NEW YORK. 


WESTERN ELECTRIC COMPANY, 
Telegraph and Telephone Apparatus and Suppl 
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THE ELECTRICAL SUPPLY CO. 


MANUFACTURERS OF 


A. G. DAY, 


| 
| 
Manufacturer of ’ 


tient’ Tngulated Wire 
Telegraph and Telephone 


wire and Cables. OF EVERY DESCRIPTION. 


OFFICE, 120 BROADWAY, NEW YORK: 
FACTORY, SEYMOUR, CONN. 
ANTI-INDUCTION KERITE 


Cele phone Cables. 


ies. 











Some of them Two Miles in Length, are in use in 
several cities, and are found to WORK 
PERFECTLY for that distance. 


Eminent Electricians and 
Practical Telegraphists 


Commend and recognize the Kerite Insulation as 
superior to all others. At the CENTENNIAL 
EXHIBITION at Philadelphia, Str 
Wi1aM THomson, the emi- (Factory of the Electrical Supply Co. at Ansonia, Ct.) 

nent Electrician and sci- 
entist, awarded 


Kerite Insulated Wire and Cables: ELECTRIC LIGHT, 


A DIPLOMA TELEPHONE, AND 


Durability of the Insulator.” TELEGRAPH SUPPLIES. 





CLARK B. HOTCHKISS 


FOR 








FOR 


The Best of everything at Bottom Prices. 


CHARLES WILLIAMS, JR. 


(Established in 1856.) 


Nos. 109-115 Court Street, ALRCTRIC 


BOSTON, MASS. 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN = CHIT NEY, 
BELL TELEPHONE CO. 


Magneto, Crank and Fush Button | sgnalied 


CALL BELLS, er AE wae en ll a 


s\ CENERAL 


Unexeelled. 








esire to 
i's _ he give lights ot ane yut two-thirds of the aa our us sual s size ¢ ta ights. The og 3 
ore I ghts sof other systems, and except in the smount < of ight, are t t-4- ein 
| even cs 
5 | Number of Machine. | Number ct Arc Lights. Nominal Candle Power. | Horse Tower Required. 


1,200 6 


5 10 
DI ran | 6 20 1.200 11 
7 30 1,200 15 
S ~ 64 1,200 35 


| Prices of mach aioe and tomes same as oe wth ular list. Our agents will give you estimates. 
We shall comn —_. 1is month the shipment of BRUSH STORAGE BA TTERLES to fill the 
| large orders which ha eac coum aulate ed on our rb oaks. We desire to state that these batteriesare GUABe 


ANTEED by this C on apany, just as all apparatus hitherto sold by us has been ; and that the statements 








Switches for — regarding them, which have been so industr ously valvouiated of late, are ee 
THE BRUSH ELECTRIC CO., No. 379 EUCLID AVE., CLEVELAND, OHIO. 


eiieinas ‘al [NCANDESCENT LIGHTS 
atin SWAN INCANDESCENT ELECTRIC LIGHT CO. 


OWNERS OF THE 


Telegraph and Electr SWAN PATENTS FOR THE UNITED STATES, 


e\ cal Instruments, Bat-| .p¢ pREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN: 
teries, Wire, Insulators, | DESCENT LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE 
’ | GUARANTEE OUR LAMP AND TO DEFEND THE VALIDITY OF OUR PATENTS. FOR TERMS 
and Telephone Supplies | OR INFORMATION, APPLY TO 
coset deception. THE SWAN INCANDESCENT ELECTRIC LIGHT CO.. 
853 Broadway, Cor. 14th Street, New York 





Exchanges, 




















